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ABSTRACT 

The brush according to the invention has a bristle carrier, 
which is produced by injection moulding, and bristles, which 
are produced from a bristle material likewise by injection 
moulding. The bristle carrier is provided with at least one 
distributing channel for the bristle material. The bristles are 
formed integrally with the bristle material in the distribution 
channel. 
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TOOTHBRUSH WITH 
NECTION-MOULDED BRISTILES AND 
METHOD AND APPARATUS FOR 

PRODUCING THE SAME 

0001. The present invention relates to a toothbrush as 
claimed in the preamble of claim 1 and 4, to a method for 
producing a toothbrush of this kind as claimed in claim 49 and 
to an apparatus for producing a toothbrushas claimed in claim 
55. 
0002 Document WO 2008/135953 A1 makes known an 
oral hygiene implement, the head part of which has a base and 
a plurality of elastomer elements which protrude from the 
base. The elastomer elements can be produced using the 
injection molding method, the elastomer elements forming at 
least 250 edges and the tip radius of the elastomer elements 
being less than 0.006 inches. 
0003. In addition, document WO 03/079849 A1 discloses 

bristles for a bristle product, in particular a cleaning brush, a 
toothbrush or an application brush, the bristle having a lower 
root region by way of which it can be attached in or on a bristle 
carrier or is part of a bristle carrier and having a free length 
which is arranged outside the bristle carrier and is located 
above the root region. This is composed of a shaft region 
which adjoins the root region and a flex region which is 
arranged on top of said shaft region, the shaft region being 
composed of a lower shaft base portion which adjoins the root 
region and a shaft portion which lies above said shaft base 
portion. The flex region is composed of a lower acting and flex 
portion which adjoins the shaft region and a tip portion which 
lies above the acting and flex portion and forms the free end of 
the bristles. In the shaft base portion, the bristle has a con 
tinuous, recess-free lateral Surface and in the flex region, at 
least in portions on the lateral Surface, carries a profiling, 
which is formed by elevations and/or recesses and lies inside 
the enveloping surface of the bristle. The injection molding 
tool for producing said bristle consists of several mold plates 
which are layered transversely with respect to the longitudi 
nal extension of the mold channel, each of which has a lon 
gitudinal section of the mold channel. 
0004. It is an object of the present invention to create a 
simply producible toothbrush with injection-molded bristles 
and a method as well as an apparatus for producing a tooth 
brush of this type. 
0005 Said object is achieved with a toothbrush as claimed 
in claims 1 and 4, a method as claimed in claim 49 and an 
apparatus as claimed in claim 55. 
0006. The further development of the toothbrush as 
claimed in the invention includes, along with the injection 
molded bristles, further cleaning elements, in particular also 
inserted, previously extruded, conventional bristles and/or 
injection-molded (not with bristles) flexible massaging and 
cleaning elements. 
0007. The disclosure in conjunction with individual 
embodiments of the toothbrush as claimed in the invention 
and production methods with reference to injection-molded 
bristles, extruded conventional bristles and (bristle-free) 
injection-molded flexible massaging and cleaning elements 
are applicable in principle to all the embodiments, in particu 
lar to those according to FIGS. 1-25, 27-44,58-60, 61-63 and 
70-76. 

0008. A toothbrush as claimed in the invention has a 
bristle carrier, which is produced using the injection molding 
method and is provided with at least one distributing channel 
for bristle material. The injection-molded bristles, which are 
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also produced using the injection molding method and have a 
bristle stem, protrude from the bristle carrier and are realized 
integrally, i.e. in one piece, with the bristle material in the 
distributing channel. 
0009. The injection-molded bristles are connected to the 
bristle carrier by means of material bonding and/or positive 
locking. The distributing channel serves for Supplying the 
bristle material for the injection-molded bristles from an 
injection point. The injection point is provided in the injection 
molding tool by an injection nozzle and can usually be fixed 
on the toothbrush. 
0010. The toothbrush as claimed in the invention can be 
produced in a simple manner using the injection molding 
method, preferably using the one-component, two-compo 
nent or multiple-component injection molding method. 
0011. The injection-molded bristles preferably have a 
conical form with a constant gradient (conical form) in the 
region of the bristle stem. A usage-side end region of the 
bristles, which is realized integrally with the bristle stem, 
preferably connects to the usage-side end of the bristle stem. 
0012 Said end region is specially formed and preferably 
has a Substantially spherical form, a bristle cap. In particular, 
it can be realized in a hemispherical manner, in a cone-shaped 
manner or flatly with a rounded transition to the lateral Sur 
face of the bristle stem. It is also possible for it to be divided 
into a number of tapered end bristles. 
0013 The form of the usage-side end region is different to 
that of the bristle stem. 
0014. It is possible to dispense with a specially formed 
usage-side end region, the usage-side end of the injection 
molded bristles being formed by a flat termination of the 
bristle stem with a sharp-edged transition to the lateral surface 
of the bristle stem. 
0015. As an alternative to this, the injection-molded 
bristles can also have different gradients or shoulders as long 
as it is ensured that they can be removed from the mold in the 
direction of the bristle carrier. 
0016. In the case of a preferred embodiment of the tooth 
brush, the ratio between the diameter of injection-molded 
bristles produced using the injection molding method at the 
usage-side end of the bristle stem and the (exposed) length of 
the bristle stem is at least 1:35. In a preferred manner, said 
ratio is at least 1:40. 
(0017. In a further preferred embodiment of the toothbrush 
as claimed in the invention, the above-mentioned ratio is a 
maximum of 1:90, in a preferred manner a maximum of 1:80. 
0018. In a preferred manner the above-mentioned ratio 
lies between 1:35 and 1:90, preferably between 1:40 and 
1:80. 

0019. The selection of said ratio also influences the bristle 
hardness (elasticity). The reduction of said ratio thus leads to 
harder elastic bristles. A toothbrush can have injection 
molded bristles where such ratios are different. 
0020. The distributing channel for the bristle material of 
the injection-molded bristles can be situated on the front side 
of the bristle carrier facing the exposed length of the injec 
tion-molded bristles. In a preferred manner, however, it is 
realized on the rear side of the bristle carrier facing away from 
the exposed length of the injection-molded bristles. In this 
case, the bristle carrier has passages for the bristle material 
which extend from the bottom of the distributing channel to 
the front side. 
0021. In a particularly preferred embodiment, one passage 
of the bristle carrier has associated therewith several injec 
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tion-molded bristles, in particular between 2 and 15, prefer 
ably between 3 and 10 bristles form one bristle bundle which 
is associated with one passage. 
0022. In a particularly preferred manner, 4, 5, 6, 7, 8 or 9 

bristles are associated with one bristle bundle. The named 
number of injection-molded bristles is preferably combined 
on one circular passage to form one bristle bundle. However, 
bundle sizes which are independent of the passages can also 
be formed. 
0023 The individual bristle bundles with injection 
molded bristles are spaced apart by a minimum spacing. In 
this case, it has been shown that a minimum spacing of less 
than 2 mm, preferably a spacing of between 0.1 and 1.5 mm 
allows for an optimum cleaning action with excellent inter 
dental penetration of the injection-molded bristles. 
0024 Preferably, between 20 and 50 bristle bundles are 
present on a toothbrush head. In a particularly preferred man 
ner, between 25 and 45 bundles with injection-molded 
bristles are provided. 
0025 A toothbrush as claimed in the invention with injec 
tion-molded bristles includes between 100 and 500 injection 
molded bristles for a good cleaning action. Preferably, there 
are between 150 and 300 injection-molded bristles. 
0026. The injection-molded bristles combined to form a 

bristle bundle preferably all converge slightly toward their 
usage-side end, i.e. the longitudinal center axes of the indi 
vidual injection-molded bristles have a slight inclination 
toward the longitudinal center axis of their bristle bundle, 
apart from one centrally arranged bristle at most. Said “mov 
ing closer together of the ends of the injection-molded 
bristles influences the interdental cleaning in a very positive 
a. 

0027. In the case of the embodiment of the toothbrush, 
where the distributing channel is realized on the rear side of 
the bristle carrier, the injection point for the bristle material, 
in a preferred manner, is offset with reference to the pas 
sages—also in a preferred manner in the longitudinal direc 
tion of the toothbrush , i.e. the injection point is not situated 
directly opposite a passage. 
0028. In an even more preferred manner, the injection 
point is positioned in the vicinity of the edge of the bristle 
carrier, outside the Zone with the passages. 
0029. The injection point, in a preferred manner, is 
designed such that the material, after exiting from the nozzle, 
initially contacts the plastics material of the bristle carrier or 
of a small carrier plate forming the bristle carrier and does not 
directly contact a passage. As a result, an even distribution of 
the bristle material in the cavity is achieved and more even 
pressure conditions in the bristle cavities (compared over all 
the bristle cavities) are created. 
0030 The cross section (width and depth) of the distrib 
uting channels is dependent on the number of passages, the 
spacing between the passages and the injection point or on the 
maximum spacing of a passage from the injection point and 
on the bristle material. 
0031. In a preferred embodiment of the toothbrush as 
claimed in the invention, the height of the distributing chan 
nel—measured from its bottom as far as up to the Surface 
forming the rear side or front side of the bristle carrier is at 
least 0.5 mm. Said height is preferably between 0.5 and 2 mm, 
in particular between 0.7 and 1.5 mm. 
0032. The cross section of the distributing channel prefer 
ably corresponds to at least 35% of the cross section of the 
largest passage for the bristle material. In a further preferred 

Nov. 7, 2013 

manner, the cross section of the distributing channel corre 
sponds to at least the area of the bristle bundle, a bristle base. 
0033. In a preferred further development, at least one 
bristle-free flexible massaging and cleaning element is 
injected on the bristle carrier. It protrudes on the same side of 
the bristle carrier as the injection-molded bristles. There can 
also be a bristle-free, flexible tongue cleaning element 
present. This latter is situated in a preferred manner on the 
side facing away from the bristles. 
0034 “Bristle-free” means that the flexible massaging and 
cleaning element or tongue cleaning element does not have 
any injection-molded bristles nor any extruded, conventional 
bristles. 
0035. The material for the bristle-free, flexible massaging 
and cleaning element (there can be several of them) can be 
distributed either by means of soft material distributing chan 
nels or in another manner. For example, a flat covering made 
of the material for the bristle-free, flexible massaging and 
cleaning element can be injected by means of the distributing 
channels which contain bristle material for the injection 
molded bristles. 
0036. Thermoplastic polyurethane elastomers (TPE-U), 
thermoplastic styrene elastomers (TPE-S), such as, for 
example, a styrene-ethylene-butylene-styrene copolymer 
(SEBS) or a styrene-butadiene-styrene copolymer (SBS), 
thermoplastic polyamide elastomers (TPE-A), thermoplastic 
polyolefin elastomers (TPE-O) and thermoplastic polyester 
elastomers (TPE-E) are suitable as soft material for these 
types of bristle-free, flexible massaging and cleaning ele 
ments and for bristle-free tongue cleaning elements. In addi 
tion, thermoplastic polyethylene (PE) and polyurethane (PU) 
can be used as soft material; they can also be used as hard 
material. TPE-S is used in a preferred manner. 
0037. The Shore A hardnesses of the soft materials are 
preferably less than 90 Shore A. 
0038. The Shore hardness of the soft material for the 
bristle-free, flexible massaging and cleaning element or ele 
ments is lower, in a preferred manner considerably lower than 
the Shore hardness of the bristle material for the injection 
molded bristles. 
0039. The soft material for the bristle-free, flexible mas 
saging and cleaning elements preferably has a Shore A hard 
ness of less than 40. 
0040. If soft material is used in a handle part or neck part 
of a brush body of the toothbrush, it preferably has a Shore A 
hardness of less than 70 there. In general, when viewed over 
the entire toothbrush, the Shore A hardness of the soft mate 
rials is less than 90. 
0041 Bristle-free, flexible massaging and cleaning ele 
ments can be in different forms. For example, these can be in 
a stem-shaped almost cylindrical, sail-like, wavy, spherical, 
conical, crescent-shaped, star-shaped or cup-shaped form. 
0042 Bristle-free, flexible massaging and cleaning ele 
ments are preferably shorter than injection-molded bristles: 
this means that they do not project as far beyond the bristle 
carrier as injection-molded bristles. 
0043 Bristle-free, flexible massaging and cleaning ele 
ments are typically considerably more Voluminous than 
injection-molded bristles. For this reason, materials with a 
lower Shorehardness can also be used for bristle-free, flexible 
massaging and cleaning elements. The long, thin develop 
ment gives the injection-molded bristles their flexibility. 
0044. The bristle carrier can have one, two or even more 
distributing channels for bristle material. In this case, it is 
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possible that a different bristle material is used per distribut 
ing channel for bristle material. The bristle material can differ 
in the color, the Shore hardness and/or other characteristics 
which are generated by means of adding elements (antibac 
terial, Surface changing, etc.) to the master batch. 
0045. In addition, the bristle carrier can have one (or sev 
eral) soft material distributing channel(s) for the soft material 
for the flexible massaging and cleaning elements. If two or 
more soft material distributing channels are present, it is 
possible for a different material to be used per soft material 
distributing channel. The soft material for bristle-free, flex 
ible massaging and cleaning elements can also differ in the 
color, the Shore hardness and/or other characteristics which 
are generated by means of adding elements (antibacterial, 
Surface changing, etc.) to the master batch. 
0046. In a further preferred embodiment of the toothbrush 
as claimed in the invention, in the bristle carrier the soft 
material distributing channel is separated from the distribut 
ing channel for the bristle material. Consequently, in said 
embodiment there is no contact between the bristle material 
and the soft material. 
0047. The distributing channels for the different materials 
are preferably separated by the hard material of the bristle 
carrier. This means that, using the injection molding method, 
in a simple manner it is possible, by means of one single 
injection point for the Soft material, simultaneously to pro 
duce, on the one hand, injection-molded bristles from bristle 
material and, on the other hand, a bristle-free, flexible mas 
saging and cleaning element, where applicable together with 
a bristle-free tongue cleaning element. The bristle-free, flex 
ible massaging and cleaning element—or several of them— 
and, where applicable, the bristle-free tongue cleaning ele 
ment, are realized integrally, i.e. continuously, with the soft 
material in the Soft material distributing channel. 
0048. In a particularly preferred embodiment of the tooth 
brush as claimed in the invention, the bristle carrier has a 
Small carrier plate produced using the injection molding 
method (FIGS. 1-25). The described characteristics for the 
bristle carrier are consequently also applicable in each case to 
the small carrier plate and vice versa. The distributing channel 
for the bristle material is realized on said small carrier plate as 
are, where applicable, the passages and the Soft material 
distributing channel. The Small carrier plate carrying the 
injection-molded bristles produced from the bristle material 
and, where applicable, the bristle-free, flexible massaging 
and cleaning elements is fastened on a brush body. 
0049. In a preferred manner, in a head region the brush 
body has a small carrier plate accommodating recess into 
which the assembled small carrier plate is inserted. 
0050. In a preferred manner, the small carrier plate on the 
brush body is fastened by means of ultrasound welding. Other 
types of fastening, however, are also possible Such as bond 
ing, Snapping-in, latching or injecting around using the injec 
tion molding method. In the case of the latter, the small carrier 
plate with the injection-molded bristles and, where appli 
cable, with the bristle-free, flexible massaging and cleaning 
elements, can be inserted once again into an injection mold 
ing tool; the connection can be formed by means of injecting 
over the brush body and the Small carrier plate using a one 
component, two-component or multiple-component injection 
molding method. 
0051. It is also possible to inject over the small carrier 
plate with the injection-molded bristles and, where appli 
cable, with the bristle-free, flexible massaging and cleaning 
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elements, once again inserted into the injection molding tool, 
and at the same time to form the brush body. 
0052. In the case of said two development variants, the 
Small carrier plate can also be inserted into the injection 
molding tool only with the injection-molded bristles. Addi 
tional bristle-free, flexible massaging and cleaning elements 
or bristle-free tongue cleaning elements made of soft material 
can then be formed during the injecting-over process. 
0053. In other words, in these cases material Zones made 
of soft material can be formed on the brush handle with the 
same soft material as the bristle-free, flexible massaging and 
cleaning elements or tongue cleaning elements. In this case, 
continuous material Zones from one single injection point or 
non-continuous material Zones from several injection points 
can be used. 

0054 The brush as claimed in the invention is a tooth 
brush, for example a manual toothbrush or an electric tooth 
brush. In the last-mentioned case, it is possible for the part 
realized as claimed in the invention to be a slip-on part/ 
interchangeable part. The bristle carrier, which in this case is 
mounted so as to be movable, can be used, among other 
things, with electric toothbrushes with oscillating, pivoting or 
translatory movement, for vibratory or sonic toothbrushes or 
for electric toothbrushes with combined movements. 

0055 As a result of the serious wear and the high level of 
interdental action of the injection-molded bristles, said 
bristles can be used on electric toothbrushes at high move 
ment frequencies. Injection-molded bristles are particularly 
suitable for movement frequencies of the bristle carrier of 
between 6,000 and 20,000, in a particularly preferred manner 
of between 12,000 and 18,000 pivoting movements per 
minute and between 8,000 and 12,000 oscillating movements 
per minute. 
0056. In order to minimize the potential of injury to the 
gums, attempts are made to obtain a path covered by the 
usage-side ends of the injection-molded bristles of less than 5 
mm per direction, preferably a path of between 0.5 and 4 mm 
per direction. 
0057 The toothbrush as claimed in the invention can be 
designed both as a brush for a single use (disposable brush) 
and as a brush for multiple use (reusable brush analogous to 
common toothbrushes). In addition, bristle carriers or small 
carrier plates as claimed in the invention can be provided on 
the rear side or can be provided by means of a cavity also with 
a geometry for an exchangeable head system on toothbrushes 
and thus can serve as interchangeable heads for manual or 
electric toothbrushes. 

0058. The toothbrush as claimed in the invention can also 
be integrated in a tongue cleaner. The tongue cleaner, in this 
case, is provided with injection-molded bristles which treat 
the Surface of the tongue. It is also possible to develop a 
tongue cleaner on the rear side oftoothbrushes with injection 
molded bristles as claimed in the invention. 

0059. When adapted, brushes as claimed in the invention 
can also be designed for interdental applications, as interden 
tal brushes. 

0060. In place of a toothbrush, the brush as claimed in the 
invention can also be a brush for personal hygiene, in particu 
lar for cosmetics, for example for a mascara brush, a nail 
varnish brush, a hair brush or a hair-tint application instru 
ment. 

0061. In addition, it is possible for the brush as claimed in 
the invention to be a domestic brush, in particular a washing 
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up brush or a floor wiper. Brushes as claimed in the invention 
are also conceivable as applicators in the area of medicine. 
0062 Although, in principle, it is also possible to produce 
the bristle carrier itself from the bristle material, it is, how 
ever, preferred for the materials of the bristle carrier and the 
bristle material to be different. In a preferred manner, the 
bristle carrier consists of a hard material. However, it is also 
possible for it to have a soft material in addition to the hard 
material, for example in order to achieve a particularly high 
level of flexibility of the bristle carrier at desired positions. 
0063. In the case of a small carrier plate, it is sensible for 
the hard material of the small carrier plate and the hard mate 
rial of the brush handle to be identical or at least affine. As a 
result, it is ensured that when connecting the brush head to the 
Small carrier plate by means of welding or over-spraying, a 
material bond is generated. 
0064. Several identical or different bristle carriers can 
obviously also be used on the toothbrush at least with injec 
tion-molded bristles. This makes sense in particular when the 
bristle carrier has several small carrier plates. 
0065. In addition, it is possible to develop the bristle car 
rier in a non-flat manner. The bristle carrier is preferably flat, 
however it is also possible to provide said bristle carrier with 
elevations, for example in order to develop injection-molded 
bristles or bristle-free, flexible massaging and cleaning ele 
ments with different exposed lengths. 
0066. In addition, it is possible not to connect the bristle 
carrier or the small carrier plate to the brush body or the head 
part of the brush body over its entire circumferential length 
nor to support it. For example, the bristle carrier or the small 
carrier plate can be connected to the brush body and Sup 
ported only in the rear and front part in order, in this manner, 
to achieve greater flexibility of the bristle carrier or of the 
Small carrier plate. 
0067. In a preferred manner, the bristle material is pro 
vided by polyimide elastomers, in particular Grillflex 
ELG5930 of Ems-Chemie AG (Grillflex is a trademark of 
Ems-Chemie AG) or polyester elastomers, in particular 
Hytrel 7248 of DuPont, Riteflex 655, Riteflex 663, Riteflex 
672 RF Nat, Riteflex 677 of Ticona Polymers or Riteflex RKX 
193 RF Nat of Ticona Polymers (Riteflex and Hytrel are 
trademarks of DuPont or Ticona Polymers). In a preferred 
manner, the bristle material for the injection-molded bristles 
has a hardness of between 10 and 100, preferably of between 
30 and 80 Shore D, in a particularly preferred manner of 
between 50 and 80 Shore D. 
0068 Bristle materials up to 120 Rockwell D can be used 
in particular for hard bristles. The following hard materials, 
which are preferably used for the brush body and the bristle 
carrier or the Small carrier plate, can also be considered for 
this purpose. 
0069. As hard material for the brush body and the bristle 
carrier or the Small carrier plate, the following thermoplastics 
are particularly suitable: 

0070 styrene polymers such as styrene acrylonitrile 
(SAN), polystyrene (PS), acrylonitrile butadiene styrene 
(ABS), styrene methyl methacrylates (SMMA) or sty 
rene butadiene (SB); 

0071 polyolefins such as polypropylene (PP) or poly 
ethylene (PE) for example also in the forms of high 
density polyethylene (HDPE) or low density polyethyl 
ene (LDPE): 

0072 polyesters such as polyethylene terephthalate 
(PET) in the form of acid-modified polyethylene tereph 
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thalate (PETA) or glycol-modified polyethylene tereph 
thalate (PETG), polybutylene terephthalate (PBT), acid 
modified polycyclohexylene dimethylene terephthalate 
(PCT-A) or glycol-modified polycyclohexylenedimeth 
ylene terephthalate (PCT-G); 

0073 cellulose derivatives such as cellulose acetate 
(CA), cellulose acetobutyrate (CAB), cellulose propi 
onate (CP), cellulose acetate phthalate (CAP) or cellu 
lose butyrate (CB); 

0074 polyamides (PA) such as PA 6.6, PA 6.10 or PA 
6.12: 

0075 polymethyl methacrylate (PMMA); 
0.076 polycarbonate (PC): 
0.077 polyoxymethylene (POM); 
0078 polyvinyl chloride (PVC); 
0079 polyurethane (PUR). 

0080 Quite especially suitable as hard material for the 
brush body and the bristle carrier or the small carrier plate is 
polypropylene (PP) with an E-modulus of between 1000 and 
2400 N/mm. preferably of between 1300 and 1800 N/mm. 
A further very preferred hard material is polybutyl terephtha 
late (PBT), other materials also being possible. The choice of 
material is made independence on the required strength of the 
channel walls and of the bottoms of the distributing channels 
and, where applicable, of the soft material distributing chan 
nels of the bristle carrier or of the small carrier plate. 
I0081. During the production of the bristle carrier or of the 
small carrier plate and of the brush body, the hard material and 
the soft material preferably form a material bond; identical or 
affine materials are used for this purpose. 
I0082 Depending on the material combination, a material 
bond can also take place between the bristle materials and the 
hard materials/soft materials. However, if the materials are 
not affine, this means no material bond is formed, the mate 
rials can then be connected together (mechanically), for 
example, by means of friction locking or positive locking. In 
this case, the shrinkage of the bristle material in the distrib 
uting channels can generate friction locking and positive 
locking, which ensures reliable fastening of the bristle mate 
rial on the bristle carrier or smaller carrier plate even without 
a material bond. 
I0083. The positive locking can be optimized, for example, 
by the development of the channel walls. Said walls can have 
undercuts (which can result inforced removal from the mold) 
and in this way can form a geometry which enables improved 
positive locking of the bristle carrier or the small carrier plate 
with the material of the injection-molded bristles. 
I0084. In addition, the positive locking can be improved as 
a result of the passage being somewhat widened (for example 
in a stepped manner) or opened conically in the direction 
toward the front side of the bristle carrier. The achievement 
here is that the Small carrier plate is quasi clasped. 
I0085. By means of over-spraying the distributing channel 
containing the bristle material with a soft or hard material, 
said distributing channel can also be encapsulated. In this 
case, the material to be over-sprayed preferably enters into a 
material bond with the bristle carrier or the small carrier plate. 
In this case, it is also possible to provide the soft material only 
on the rear side of the bristle carrier. The soft material, in this 
case, can be realized, for example, on both sides as far as into 
the side faces of the bristle carrier. 
I0086. The channel walls of the distributing channels can 
be realized at different heights inside a small carrier plate or 
bristle carrier. In this case, it is also possible for a distributing 
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channel for bristle material not to be realized until one or 
several bristle materials have already been injected in previ 
ous steps. This would mean that the channel walls are formed 
by the material of the bristle carrier or of the small carrier 
plate and the bottom of the distributing channel consists of 
bristle material and, for example, lower channel walls. 
0087 Channel walls can, in principle, protrude at different 
heights and can be covered at least in part with further mate 
rials (for example bristle material, soft material). 
0088 A further design provides that the toothbrush has a 

bristle carrier which is produced using the injection molding 
method and a surface layer made of bristle material which is 
injected onto said bristle carrier using the injection molding 
method. A plurality of injection-molded bristles is realized 
integrally with the Surface layer using the injection molding 
method. 
0089. The bristle carrier consequently carries said injec 
tion-molded bristles indirectly by means of the surface layer. 
0090. It is conceivable for all the injection-molded bristles 

to protrude from the surface layer. 
0091. However, it is also possible for the plurality of injec 
tion-molded bristles to protrude from the surface layer and the 
remaining injection-molded bristles to be realized integrally 
with the bristle material in a distributing channel (or several 
distributing channels), as described further above. 
0092. In a preferred manner, in each case a number of the 
injection-molded bristles protruding from the Surface layer 
form a bristle bundle. 
0093. In each case between 2 and 15 of said injection 
molded bristles, in a preferred manner between 3 and 10, form 
a bristle bundle. 
0094. In a particularly preferred manner, in each case 
between 4 and 9 of said injection-molded bristles form a 
bristle bundle. 
0095. In a preferred manner, between 10 and 40, in par 
ticular between 15 and 30, bristle bundles are realized inte 
grally with the Surface layer and protrude from said Surface 
layer. 
0096. The further embodiment consequently provides that 
the material distribution in the head part is not effected exclu 
sively by means of channels, but can also be flat. In this case, 
once again, bristle material is inserted in the head part of the 
manual toothbrush, for example by means of an injection 
point in the handle part of the manual toothbrush and a Supply 
channel to the head part or directly by means of an injection 
point in the head part. Once the bristle material has reached 
the head part, it is distributed in a flat manner and realizes the 
bristles. 
0097. In this case, in a preferred manner the bristle mate 

rial is not guided through the bristle carrier or the small carrier 
plate for all the bristle bundles before it forms the bristles, but 
a part of the surface between the bristle bundles is also formed 
with the bristle material at the same time. In the case of said 
development variant, individual bristle bundles made of 
injection-molded bristles are formed directly from the surface 
of the bristle carrier, which is formed from bristle material, 
and protrude from said bristle carrier. 
0098. The bristle material is preferably distributed such 
that it enters into positive locking with the material of the 
brush body. The positive locking can take place in different 
ways, for example as a result of the brush body being pen 
etrated and the bristle material, prior to and after the penetra 
tion, being spread out in a wider manner than the penetration, 
or of the brush body being wrapped around from the outside 
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or through openings. When the materials are affine, the bristle 
material and the material of the brush body can realize a 
material bond. 
0099. The positive locking between the materials results in 
the bristle material taking up portions on different surfaces of 
the manual toothbrush. On account of the injection-molded 
bristles, the front side of the bristle carrier or small carrier 
plate is provided at least in part with bristle material. 
0100 Depending on the positive locking development, the 
bristle material is also applied on the side faces of the head 
part or on the rear side of the head part. 
0101. In addition, the injection-molded bristles of the pre 
viously mentioned embodiment can be combined with injec 
tion-molded bristles which are filled at least in part through 
distributing channels and push through openings in which, in 
each case, only one bristle bundle is anchored. 
0102. In addition, bristle-free, flexible massaging and 
cleaning elements can be mounted in the previously men 
tioned embodiment, for example, in or around the bristle 
field. Said elements are formed by a soft material. Said soft 
material can cover certain positions of the bristle material or 
can be completely separated from said bristle material. 
(0103. In addition, conventional, extruded bristles as 
claimed in the disclosed development variants can also be 
used in the case of said development variant in the bristle 
carrier or in the Small carrier plate. 
0104. In the case of the method for producing a toothbrush 
as claimed in the invention, a bristle carrier, or a small carrier 
plate, is produced using the injection molding method and at 
the same time at least the one distributing channel for the 
bristle material is realized. In addition, also using the injec 
tion molding method, the injection-molded bristles, which 
have a bristle stem, are realized integrally with the bristle 
material in the distributing channel. 
0105. In a particularly preferred manner, the bristle mate 
rial is injected into the distributing channel. One bristle mate 
rial can be distributed per distributing channel. 
0106. In a preferred manner, a small carrier plate with the 
distributing channel is produced as the bristle carrier using the 
injection molding method along with the injection-molded 
bristles. The two-component or multiple-component injec 
tion molding method is suitable, in particular, for this pur 
pose. The small carrier plate provided with bristles in this 
manner is then fastened on a brush body, preferably by means 
of ultrasound welding or over-spraying with the hard compo 
nents and/or soft components of the brush body. 
0107. In a preferred manner, the brush body is also pro 
duced using the injection molding method. 
0108. In a particularly preferred manner, for the produc 
tion of the brush body, at least in the region which interacts 
with the Small carrier plate, the same or an affine material is 
used as for the production of the small carrier plate in order to 
achieve a material bond for the connection by means of over 
spraying or welding. However, it is also possible to use dif 
ferent materials. 
0109) A particularly simple production is produced when 
the brush body with the distributing channel is produced 
using the injection molding method and the bristle material is 
injected into the distributing channel of the brush body to 
produce the injection-molded bristles. The brush body, in this 
case, has at least one head part which carries the injection 
molded bristles, consequently forming the bristle carrier. In a 
preferred manner, however, the brush body is also provided 
with a handle part which is realized integrally with the head 



US 2013/0291.320 A1 

part. In the case of a toothbrush, in a preferred manner the 
brush body has a neck part between the handle part and the 
head part. 
0110. The present invention consequently also relates to a 
toothbrush with a brush body, which is produced using the 
injection molding method and on which the distributing chan 
nel for the bristle material is integrally formed in the head part 
such that the brush body forms the bristle carrier. 
0111. The brush body itself can be produced using the 
two-component or multiple-component injection molding 
method. In this case, different hard materials or also hard and 
Soft materials can be used in the known manner. 
0112 At this point it must be mentioned that the distrib 
uting channel for the bristle material can extend from the head 
part right into the neck part or handle part. The injection point 
for the bristle material does then not have to be situated in the 
head part but can be situated in the neck part or handle part. 
0113. The brush body can be provided with an injection 
channel, preferably outside the head part, said injection chan 
nel being connected to the distributing channel by means of 
an injection passage which preferably extends into the inte 
rior of the brush body. 
0114. In one production variant the production of the 
toothbrush can take place in a cubed tool. Four stations which 
make the forming and processing of the toothbrush possible 
are incorporated in the tool. In a first station the basic body, 
consisting of the brush body with the handle part, the neck 
part and the head part, is produced from hard material. A 
second station serves for cooling the basic body or also for 
further processing of the basic body, whilst Subsequently in 
the third station, the further injection molding materials are 
applied to the basic body, for example materials for the form 
ing of the injection-molded bristles from bristle material and/ 
or of the bristle-free, flexible massaging and cleaning ele 
ments. The product is removed in the fourth station. 
0115 Rational production can be effected by the director 
indirect linking of the following processes with the injection 
molding process. In this case, the toothbrushes produced in 
the injection molding process are not removed from the pro 
duction process but are processed further in a direct or indi 
rect manner. The term indirect, in this case, does not refer to 
removal from the process, but, for example, to buffering. 
0116. The path of the toothbrush can be provided with 
different further processing processes from injection molding 
to packaging. Examples of Such processing processes are 
embossing (identifying or decorating, providing with the 
batch number, etc.). However, buffer stations can also be 
incorporated in the process So that a certain decoupling of the 
process steps can be effected and the steps can include a 
certain independence. 
0117 Packaging is effected at the completion of the pro 
duction chain. In this case, the product is wrapped by way of 
packaging. Examples of this are blister packaging, bag pack 
aging, etc. 
0118. The apparatus for producing brushes as claimed in 
the invention, in particular toothbrushes, is also suitable for 
carrying out the method as claimed in the invention. Said 
apparatus has an injection molding tool with a carrier cavity 
which is determined for the purpose of accommodating a 
bristle carrier. In addition, the tool has a first and a second tool 
insert. 
0119 The first tool insert is provided with at least one 
continuous bristle cavity for realizing the bristle stem of the 
bristle. Said bristle cavity is fluidly connected to the carrier 
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cavity, i.e. it connects thereto and allows a flow of material 
between the carrier cavity and the bristle cavity. 
0.120. The second tool insert serves for realizing the usage 
side end of the bristle stem or the usage-side end region of the 
injection-molded bristle, in particular the bristle cap. In the 
case of said alternative, the second tool insert has a cap cavity 
which is preferably closed and only open toward the bristle 
cavity. 
I0121 Said embodiment of the injection molding tool 
enables the use of different steels which are particularly suit 
able in each case. In particular, the one-piece, separate real 
ization of the first tool insert means that the bristle cavity can 
be produced very thinly in comparison to its length, for 
example by means of laser cutting and electric discharge wire 
cutting. In addition, it is possible to use a material for the 
second tool insert that is different from the first tool insert, in 
particular a more favorable or optimized material. 
0.122 AS is usual in injection molding tools, the first and 
the second tool insert for the bristle material abut against one 
another in a sealing manner. The extremely small gap, how 
ever, can serve for the ventilation of the bristle cavity and of 
the cap cavity. It is also possible to use porous tool inserts 
which allow the air to be able to escape through the tool insert. 
I0123. As the bristle cavity and the cap cavity have a very 
small diameter, the first and the second tool insert have to be 
aligned on top of one another in a precise manner. In a pre 
ferred manner, this is achieved by means of a block, for 
example made of tool steel, which has a guide recess to 
accommodate both the first and the second tool insert. The 
alignment of said two tool inserts is effected, in particular, by 
means of a polygonal contour, in particular a four-edged 
COntOur. 

0.124. In a preferred manner, the first tool insert is pro 
duced from a powder-metallurgical steel. 
0.125. The production methods of powder-metallurgy are 
characterized by the mechanical compression of metal pow 
ders in molds or presses and the simultaneous or Subsequent 
sintering of the 'green compact at high temperatures or 
hot-rolling to form a block. For example, the powder-metal 
lurgical steel Microclean M390 of Böhler Edelstahl GmbH & 
Co. KG is suitable (Microclean is a trademark of Böhler 
Edelstahl GmbH & Co. KG). In a preferred manner, said 
special powder-metallurgical steel is selected on account of 
the very small dimensions of the start hole to be created by 
means of laser cutting for the wire eroding process. The 
minimized number of material inclusions, the grain sizes in 
the steel and the regular structural constitution are optimized 
in the case of said steels. As a result, it is possible for the very 
fine laser beam to be able to penetrate the material over the 
length which is very long compared to the diameter. Said 
process is very robust or reproducible because precisely said 
powder-metallurgical steel is used. In addition, the Steel must 
also be hardened and rust-resistant. 

0.126 The surfaces of the bristle cavities and cap cavities 
are preferably not surface-treated on account of the small 
dimensions, whereas the Surface quality or the Surface rough 
ness is clearly predetermined so that, in conclusion, a robust 
injection molding process can be achieved where the bristles 
are simply removed from the mold and do not get caught. The 
R value of the surface is within the range of between 0.06 and 
0.12, preferably between 0.07 and 0.1. In the case of the 
predetermined demolding conical forms for the injection 
molded bristles, R values of 0.6 for example are no longer 
functional. 
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0127. In a preferred manner, the first tool insert has several 
bristle cavities and the second tool insert has several cap 
cavities. In particular, the number of bristle cavities corre 
sponds to the number of injection-molded bristles for a bristle 
bundle, as mentioned further above; the number of bristle 
cavities is equal to or greater than the number of injection 
molded bristles for a bristle bundle. 
0128. The injection pressures applied in the injection 
molding method are within a high range. The injection pres 
sure for the production of first and second type bristles is 
greater than 800 bar, preferably between 1200 bar and 2000 
bar, but preferably lower than 2200 bar. 
0129. In a preferred manner, the diameter of the injection 
molded bristles produced using the injection molding method 
is between 0.5 and 1 mm at the bristle-carrier-side end, in a 
preferred manner between 0.75 mm and 0.9 mm. The diam 
eter of the bristle stem at its usage-side end is between 0.05 
mm and 0.4 mm, preferably between 0.15 mm and 0.35 mm. 
0130. The diameter of the bristle stem preferably reduces 
continuously from its bristle-carrier-side end as far as up to its 
usage-side end. Consequently, the injection-molded bristles, 
apart from the specially formed usage-side end region of the 
injection-molded bristles, are conical in form. 
0131. In a preferred manner, the cross section of the injec 
tion-molded bristles is circular. However, it can also be ellip 
tical, star-shaped or polygonal, in principle it can assume an 
arbitrary closed contour. Moreover, a change in the form over 
the length of the injection-molded bristles is possible. The 
possibilities for removal from the mold or for forced removal 
from the mold are the limitations in this respect. 
0132) The bristle cap or the specially formed usage-side 
end region of the injection-molded bristle itself can be coni 
cal, hemispherical or can have a rounded transition to the 
lateral surface of the bristle stem. Moreover, it is possible to 
divide up the free end region of the injection-molded bristles 
and thus to form an injection-molded bristle with several 
ends. 

0133. It is also possible to realize the free end of the 
injection-molded bristle by means of the flat end of the bristle 
stem with a sharp-edged transition to the lateral Surface of the 
bristle stem. 
0134. The geometry of the injection-molded bristles is 
designed Such that they are tapered over the length toward 
their free end. The ability to be removed from the mold is a 
factor to be taken into consideration; in addition, injection 
molded bristles which are tapered toward their free end pen 
etrate better into the spaces between the teeth. This is analo 
gous to extruded, conventional tapered bristles. 
0135) In this way, the injection-molded bristle can obtain 
the form of a truncated cone or a pyramid, with the above 
mentioned possibilities for the end region, the developed and 
specified cone forms being very Small and hardly perceived 
by the consumer. However, developing greater cone forms 
which are also visible in the end cannot be excluded. 

0136. If small carrier plates are used as bristle carriers, 
their overall thickness is preferably between 0.7 mm and 2.0 
mm, in particular between 1.2 mm and 1.6 mm. 
0.137 The wall thickness of the small carrier plate in the 
region of the distributing channels, for example measured 
between the bottom of the distributing channel as far as up to 
the front side of the small carrier plate, is preferably between 
at least 0.3 mm and 1.2 mm, in particular between 0.7mmand 
1 mm. 
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0.138. Using an injection molding tool, it is also possible to 
produce so-called individual bundles of injection-molded 
bristles by means of the first and second tool insert. 
0.139. The separate individual bundles have abundle stem, 
from which a number of injection-molded bristles protrude, 
for example between 2 and 15, in particular between 3 and 10. 
In a preferred manner, the number of bristles specified in 
conjunction with the bristle bundles also applies to the indi 
vidual bundles. 

0140. In a preferred manner, the exposed length of the 
bristles begins with its outlet from the bristle carrier such that, 
where there are passages in the bristle carrier, a bristle base in 
which the injection-molded bristles are connected integrally 
to one another, is formed in the region of the passages. 
0.141. As an alternative to this, the bristle base can also be 
developed so as to protrude beyond the bristle carrier. This 
leads to the exposed length of the injection-molded bristles 
not beginning until at a spacing from the bristle carrier. Said 
spacing can be up to 5 mm. Consequently, it is also possible 
to adjust the hardness/elasticity of the injection-molded 
bristles. 

0142. In a preferred manner, the bristle base, and conse 
quently the passages, have a diameter of between 1.5 mm and 
3.5 mm, preferably between 1.9 mm and 2.6 mm. These same 
dimensions can also apply to the bundle stem. 
0.143 As an alternative to this, several bristle bases can 
together form a common Zone which is placed in one single 
passage. The advantage of said development variant is that the 
injection-molded bristles of said Zone are suspended in a 
more flexible manner and the common bristle base is able to 
be deformed correspondingly in relation to the bristle carrier. 
0144. In a further development form several bristle 
bundles can also protrude from a flat Zone, consisting of 
bristle material. The advantage of said development variant is 
that the injection-molded bristles do not require any passages 
through the hard material of the bristle carrier, or of the small 
carrier plate. It must be mentioned at this point that in addition 
to the injection-molded bristles produced using the injection 
molding method, the bristle carrier can also be provided with 
extruded, conventional bristles, for example using the AFT 
method (Anchor Free Tufting). In this case, as described 
above, the bristle carrier or the small carrier plate is provided 
in advance with injection-molded bristles and, where appli 
cable, with bristle-free, flexible cleaning and massaging ele 
mentS. 

0145. In this case, however, some (continuous) passages 
determined for the conventional bristles are left open. The 
extruded, conventional bristles are Subsequently guided 
through said passages and are then melted on the rear side of 
the bristle carrier or of the small carrier plate on their ends 
facing away from the usage side. Consequently, a melt carpet, 
which adheres to the bristle carrier or small carrier plate, is 
formed for the fastening of the extruded, conventional 
bristles. Said melt carpet can cover, at least in part, the Supply 
channels of the bristle material for the injection-molded 
bristles. 

0146 When the bristle carrier or small carrier plate is 
provided with extruded, conventional bristles by means of 
anchor punching, blind holes are realized in the bristle carrier 
or Small carrier plate instead of the mentioned continuous 
passages, said blind holes being provided with the conven 
tional bristles by means of anchor punching. As in the case of 
the AFT method, the bristle carrier or small carrier plate is 



US 2013/0291.320 A1 

provided beforehand with injection-molded bristles and, 
where applicable, with bristle-free, flexible cleaning and 
massaging elements. 
0147 In the case of in-mould methods (IAP or IMT), 
contrary to AFT or anchor punching, the extruded, conven 
tional bristles are injected around in the injection molding 
tool with the hard and/or soft material of the bristle carrier on 
their ends facing away from the usage-side end for anchoring 
on the bristle carrier. The bristle carrier or small carrier plate, 
as described previously, is then provided with injection 
molded bristles and, where applicable, flexible cleaning and 
massaging elements. 
0148. The extruded, conventional bristles can be devel 
oped in a cylindrical or tapered manner. Said bristles are 
preferably produced from polyamide (PA) or polyester 
(PET). The cylindrical part of said bristles has a diameter of 
between 0.1 and 0.3 mm, preferably between 0.15 and 0.225 
mm. Said extruded, conventional bristles are also preferably 
used in further bristle bundles. 
0149 Approximately between 20 and 300 usage-side 

bristle ends are used per further bristle bundle with extruded, 
conventional bristles. The number of bristles of a further 
bristle bundle with extruded, conventional bristles is conse 
quently considerably greater than the number of bristle ends 
of a bristle bundle with injection-molded bristles. The ratio 
between the numbers is between 1:2 and 1:40, preferably 
between 1:2 and 1:10. 
0150. Extruded, conventional bristles are advantageously 
longer than injection-molded bristles. 
0151. Advantageously, Zones with bristle bundles of injec 
tion-molded bristles alternate with Zones with further bristle 
bundles of extruded, conventional bristles. For example, said 
alternating rows can be in the longitudinal or transverse direc 
tion. 
0152. As an option, further bristle bundles, which do not 
stand at right angles with respect to the surface of the bristle 
carrier, can be formed of extruded, conventional bristles. For 
example, such further bristle bundles can form a so-called X 
position or can protrude laterally beyond the brush head. This 
can certainly also be done with injection-molded bristles, 
however is more expensive to produce. 
0153. In addition, Zones with bristle bundles made of 
injection-molded bristles can be surrounded by bristle-free, 
flexible cleaning and massaging elements. 
0154 It is also possible not to inject the bristle-free, flex 
ible massaging and cleaning elements on the bristle carrier, 
butto insert them into the bristle carrier so as to be movable or 
non-movable by means of frictional or positive locking, for 
example by means of a Snap-type connection or a weld con 
nection. 
0155. It must also be mentioned that water-soluble, inject 
able polymers can be used as bristle material, hard material 
and/or soft material. Active substances which are released 
when the brush is used in contact with water, in particular in 
the case of toothbrushes, can be included in said polymers. In 
addition, it is possible to develop elements with the water 
soluble, injectable polymers which are then mounted in the 
head part of the toothbrush. 
0156 The exposed length of the injection-molded bristles 

is preferably between 4 mm and 16 mm, in particular between 
8 mm and 12 mm, this is in particular in the case of tooth 
brushes. 
0157. In addition, the injection-molded bristles, in par 

ticular for problem-free removal from the mold, have a mini 
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mum cone angle of between 0.5° and 5°, in a preferred man 
ner between 0.8° and 2, in a particularly preferred manner 
between 0.8° and 1.5°. 
0158 Means, which support the process of removing the 
injection-molded elements from the mold, so-called mold 
removal aids, can be added to the bristle material and also to 
the soft material. Said means are preferably added to the 
granulate by means of the master batch. 
0159. In addition, it is also possible to treat the injection 
molding tool or the cavity thereof regularly with lubricant in 
order to improve removal from the mold. 
0160 The corresponding dimensions for the injection 
molding tool or the first and second tool inserts are also 
produced from the specified dimensions for the injection 
molded bristles. 
0.161 Separately produced individual bundles can also be 
fastened by inserting the bundle stem into corresponding 
recesses on the bristle carrier, or can be injected around with 
the material for the bristle carrier. 
0162. Further, less preferred development variants for 
brushes with injection-molded bristles of the named type vary 
for example in the number of injection-molded bristles per 
bristle bundle. 
0163 Thus, it is possible to form a bristle carpet in which 
35 or more injection-molded bristles are incorporated. The 
bristles, in this connection, preferably abut one against the 
other. The disadvantage of using said bristle carpets on tooth 
brushes is that the interdental action of the toothbrush is 
impaired. 
0164 Surface bundles with between 13 and 35 injection 
molded bristles, preferably between 16 and 28 injection 
molded bristles, can be used in order to develop bristle 
bundles which are very similar to the brushes produced using 
the AFT method. The injection-molded bristles once again 
preferably abut against one another. The area of the injection 
molded bristles is geometrically open. 
0.165. In general it is such that a large variety of variants 
can be achieved through the design of a toothbrush with 
distributing channels and passages and the corresponding 
design of the injection molding tool. With one development of 
the bristle carrier or small carrier plate, it is possible to create 
diversebristlefield configurations. For, in a preferred manner, 
the individual first and second tool inserts are exchangeable in 
a simple manner. Other bristle forms or flexible massaging 
and cleaning elements can be generated rapidly on a bristle 
carrier or Small carrier plate in this way; in a preferred manner 
the passages are positioned in the same location and they are 
the same size for this purpose. Thus, in one development, 
injection-molded bristles can be formed in the passages of a 
distributing channel and in the other development it can be 
flexible massaging and cleaning elements. 
0166 The small exchangeability additionally provides 
advantages with reference to the production or the error costs. 
The production of the first tool inserts or of the bristle cavities 
is technically very demanding. The Smallest particles in the 
material from which the insert is to be created can result in an 
error in the process or in the operating result. Errors in the 
region of the bristle cavities lead to the corresponding cavities 
in many cases causing non-tolerable errors on the product. 
0167. The combination of a non-flat small carrier plate 
together with a pair of tool inserts (first and second tool insert) 
arranged at an angle enables the forming of bristle bundles 
which are at an angle to the direction of removal from the 
mold or to the direction of opening of the injection molding 
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tool. Said tool inserts are either moved prior to the complete 
removal of the bristlefield from the mold such that at the same 
time the injection-molded bristles are removed from the 
mold, or they are arranged at an angle which allows for a 
forced removal from the mold. In this way, it is possible to 
create bristle bundles with injection-molded bristles arranged 
in an X-shaped or V-shaped manner or bristle bundles 
arranged protruding laterally or bristle bundles with injec 
tion-molded bristles which do not protrude at right angles 
from the bristle field. 
0168 The application possibilities open up due to said 
possible variants; they are limited by the injection molding 
possibilities. 
0169. As an alternative to forced removal from the mold, 
the tool inserts for the injection-molded bristles can also be 
developed so as to be movable in order to achieve the inclined 
position of the bristle bundles. 
0170 The development of the toothbrush or the arrange 
ment of the bristle bundles and of the bristle-free, flexible 
massaging and cleaning elements can be effected on the head 
part in a symmetrical or asymmetrical manner with reference 
to the longitudinal axis and the center cross axis of the bristle 
field. 
0171 Different boundary conditions exist for the arrange 
ment of the bristle bundles. In a preferred manner, the dis 
tance between the edges of the bristle bundles is at least as 
much as the width of a channel wall. The distance between 
individual bristle bundles on the brush is provided as a result 
of the geometries in the injection molding tool and in a pre 
ferred manner is between 0.4 mm and 0.8 mm, preferably 
between 0.4 mm and 0.6 mm. 
0172. In the present context, the term “injection-molded 

bristles' refers to such which are produced from bristle mate 
rial by means of injection molding during the production 
process of the toothbrush. The term “extruded, conventional 
bristles' refers to such which are produced separately from 
the production process of the toothbrush in a known manner 
using the extrusion method and then, in the production pro 
cess of the toothbrush, are fastened on the bristle carrier by 
means of anchor punching or using the AFT or IMT method. 
"Flexible massaging and cleaning elements' and "tongue 
cleaners' are neither injection-molded bristles nor extruded, 
conventional bristles; they serve a purpose other than the 
named bristles. 
0173 The present invention is explained in more detail by 
way of exemplary embodiments shown in the drawing, in 
which, purely schematically: 
0.174 FIG. 1 shows a perspective view of a toothbrush as 
claimed in the invention with injection-molded bristles and 
flexible massaging and cleaning elements; 
0175 FIG. 2 shows a top view of a small carrier plate for 
injection-molded bristles and flexible massaging and clean 
ing elements for the toothbrush according to FIG. 1; 
0176 FIG. 3 shows a perspective inclined top view of the 
small carrier plate from FIG. 2; 
0177 FIG. 4 shows a bottom view of the small carrier plate 
from FIG. 2; 
0.178 FIG.5 shows an inclined bottom view in perspective 
of the small carrier plate from FIG. 2; 
0179 FIG. 6 shows a longitudinal section of the small 
carrier plate along the line VI-VI of FIG. 2; 
0180 FIG. 7 shows a cross section of the small carrier 
plate along the line VII-VII of FIG. 2: 
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0181 FIG. 8 shows a top view of the small carrier plate 
with first type injection-molded bristles; 
0182 FIG. 9 shows the small carrier plate in the identical 
representation as FIG. 3 with first type injection-molded 
bristles from FIG. 8: 
0183 FIG. 10 shows a bottom view of the small carrier 
plate from FIG. 8 provided with first type injection-molded 
bristles, with the relevant distributing channel filled with 
bristle material; 
0.184 FIG. 11 shows the same view as FIG. 5 of the small 
carrier plate from FIG. 8 provided with first type injection 
molded bristles; 
0185 FIG. 12 shows the same representation as FIG. 6 of 
the longitudinal section through the Small carrier plate from 
FIG. 8 which is provided with first type injection-molded 
bristles: 
0186 FIG. 13 shows the same representation as FIG. 7 of 
the cross section of the small carrier plate from FIG.8 which 
is provided with first type injection-molded bristles; 
0187 FIG. 14 shows the same representation as FIGS. 2 
and 8 of the small carrier plate which is provided with first and 
second type injection-molded bristles; 
0188 FIG. 15 shows the same representation as FIGS. 3 
and 9 of the small carrier plate from FIG. 14 which is provided 
with first and second type injection-molded bristles: 
(0189 FIG. 16 shows the same representation as FIGS. 4 
and 10 of the small carrier plate from FIG. 14 which is 
provided with first and second type injection-molded bristles: 
(0190 FIG. 17 shows the same representation as FIGS. 5 
and 11 of the small carrier plate from FIG. 14 which is 
provided with first and second type injection-molded bristles: 
0191 FIG. 18 shows the longitudinal section of the same 
representation as FIGS. 6 and 12 of the small carrier plate 
from FIG. 14 which is provided with first and second type 
injection-molded bristles; 
0.192 FIG. 19 shows the cross section of the same repre 
sentation as FIGS. 7 and 13 of the small carrier plate from 
FIG. 14 which is provided with first and second type injec 
tion-molded bristles: 
(0193 FIG. 20 shows the same representation as FIGS. 2,8 
and 14 of the small carrier plate provided with first and second 
type injection-molded bristles as well as additionally with 
flexible massaging and cleaning elements, the flexible mate 
rial also covering the rear side of the Small carrier plate; 
(0194 FIG.21 shows the same representation as FIGS. 3,9 
and 15 of the small carrier plate from FIG. 20 provided with 
first and second type injection-molded bristles as well as 
additionally with flexible massaging and cleaning elements; 
(0195 FIG. 22 shows the same representation as FIGS. 4, 
10 and 16 of the small carrier plate from FIG. 20 provided 
with first and second type injection-molded bristles as well as 
additionally with flexible massaging and cleaning elements; 
(0196. FIG. 23 shows the same representation as FIGS. 5, 
11 and 17 of the small carrier plate from FIG. 20 provided 
with first and second type injection-molded bristles as well as 
additionally with flexible massaging and cleaning elements; 
0.197 FIG. 24 shows the longitudinal section of the same 
representation as FIGS. 6, 12 and 18 of the small carrier plate 
from FIG. 20 with first and second type injection-molded 
bristles as well as the flexible massaging and cleaning ele 
ments; 
0198 FIG. 25 shows the cross section of the same repre 
sentation as FIGS. 7, 13 and 19 of the small carrier plate from 
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FIG. 20 provided with first and second type injection-molded 
bristles as well as with flexible massaging and cleaning ele 
ments; 
0199 FIG. 26 shows a schematic representation for the 
production of a toothbrush according to FIG. 1 with a brush 
body and a small carrier plate according to FIGS. 2 to 25 
arranged in the head region thereof; 
(0200 FIG. 27 shows a top view of the front side of a neck 
part and of a head part of a toothbrush body with passages for 
the bristle material and flexible material; 
0201 FIG.28 shows a perspective inclined top view of the 
same part of the toothbrush body as in FIG. 27: 
0202 FIG. 29 shows a bottom view of the rear side of the 
same part of the toothbrush body as FIGS. 27 and 28; 
0203 FIG.30 shows a perspective inclined bottom view of 
the same part of the toothbrush body as in FIGS. 27 to 29: 
0204 FIG. 31 shows a longitudinal section along the line 
XXXI-XXXI of FIG. 29 through the part of the toothbrush 
body shown in FIGS. 27 to 30: 
0205 FIG.32 shows a cross section along the line XXXII 
XXXII of FIG. 29 through the part of the brush body shown 
in FIGS. 27 to 31: 
0206 FIG.33 shows the same representation as FIG.27 of 
the part of the brush body shown there provided with first and 
second type injection-molded bristles; 
0207 FIG.34 shows the same representation as FIG.28 of 
the part of the brush body shown there provided with first and 
second type injection-molded bristles; 
0208 FIG.35 shows the same representation as FIG. 29 of 
the part of the toothbrush body provided with first and second 
type injection-molded bristles: 
0209 FIG.36 shows the same representation as FIG.30 of 
the part of the toothbrush body shown there provided with 
first and second type injection-molded bristles; 
0210 FIG. 37 shows the longitudinal section of the same 
representation as FIG. 31 of the part of the brush body pro 
vided with first and second type injection-molded bristles: 
0211 FIG.38 shows the cross section of the same repre 
sentation as FIG. 32 of the part of the brush body provided 
with first and second type injection-molded bristles; 
0212 FIG. 39 shows the same representation as FIGS. 33 
and 37 of the part of the brush body shown there provided 
with first and second type injection-molded bristles and flex 
ible massaging and cleaning elements; 
0213 FIG. 40 shows the same representation as FIGS. 28 
and 34 of the part of the toothbrush body provided with first 
and second type injection-molded bristles and flexible mas 
Saging and cleaning elements: 
0214 FIG. 41 shows the same representation as FIGS. 29 
and 35 of the part of the toothbrush body shown there, the 
flexible material of the flexible massaging and cleaning ele 
ments covering the rear side of the toothbrush head and form 
ing a tongue cleaning element; 
0215 FIG. 42 shows the same representation as FIGS. 30 
and 36 of the part of the toothbrush body with first and second 
type injection-molded bristles, flexible massaging and clean 
ing elements and the flexible tongue cleaning element; 
0216 FIG. 43 shows a section along the line XXXXIII 
XXXXIII of FIG. 41 of the part of the toothbrush body shown 
there, which is provided with first and second type injection 
molded bristles, flexible massaging and cleaning elements 
and the flexible tongue cleaning element; 
0217 FIG. 44 shows a cross section along the line 
XXXXIV-XXXXIV of FIG. 39 of the part of the toothbrush 
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body shown there, which is provided with first and second 
type injection-molded bristles, flexible massaging and clean 
ing elements and the flexible tongue cleaning element; 
0218 FIG. 45 shows a flow diagram for producing a tooth 
brush according to FIGS. 27 to 44; 
0219 FIG. 46 shows a section through part of an injection 
molding tool for injecting the injection-molded bristles onto 
a small carrier plate for a toothbrush according to FIGS. 1 to 
25; 
0220 FIG. 47 shows a top view of a first tool insert for 
producing injection-molded bristles; 
0221 FIG. 48 shows a bottom view of the first tool insert: 
0222 FIG. 49 shows a projection of the first tool insert: 
0223 FIG.50 shows a longitudinal section of the first tool 
insert along the line L-L of FIG. 47: 
0224 FIG. 51 shows a longitudinal section of a second 
tool insert along the line LI-LI of FIG. 52; 
0225 FIG. 52 shows a top view of the second tool insert: 
0226 FIG. 53 shows alongitudinal section through part of 
the second tool insert abutting against the first tool insert: 
0227 FIG. 54 shows a projection and top view of a first 
embodiment of an individual bundle of injection-molded 
bristles: 
0228 FIG. 54a shows a perspective top view of the first 
embodiment of the individual bundle; 
0229 FIG.55 shows a projection and top view of a second 
embodiment of an individual bundle; 
0230 FIG.55a shows a perspective top view of the second 
embodiment of the individual bundle; 
0231 FIG. 56 shows a projection and top view of the first 
embodiment of the individual bundle after cooling: 
0232 FIG. 56a shows a perspective top view of the first 
embodiment of the individual bundle after cooling: 
0233 FIG. 57 shows a projection and top view of the 
second embodiment of an individual bundle after cooling: 
0234 FIG.57a shows a perspective top view of the second 
embodiment of the individual bundle after cooling: 
0235 FIG. 58 shows a perspective representation of part 
ofa toothbrushas claimed in the invention with a small carrier 
plate which is fastened on the toothbrush body and is pro 
vided with injection-molded bristles, flexible massaging and 
cleaning elements and with conventional bristles attached 
using the AFT method; 
0236 FIG. 59 shows a top view of the toothbrush accord 
ing to FIG. 58: 
0237 FIG. 60 shows a longitudinal section through the 
toothbrush according to FIGS. 58 and 59: 
0238 FIG. 61 shows a perspective top view of a further 
embodiment of a toothbrush as claimed in the invention, 
where the toothbrush body is provided with injection-molded 
bristles, flexible massaging and cleaning elements and with 
punched conventional bristles; 
0239 FIG. 62 shows a top view of the toothbrush accord 
ing to FIG. 61: 
0240 FIG. 63 shows a longitudinal section through the 
toothbrush according to FIGS. 61 and 62; 
0241 FIG. 64 shows a longitudinal section through a 
bristle carrier which is provided both on the front side and on 
the rear side with a distributing channel, or on the rear side 
with an injection channel for the bristle material; 
0242 FIG. 65 shows in an enlarged manner part of an 
injection-molded bristle identified in FIG.55 by the reference 
A; 
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0243 FIG. 66 shows in an enlarged manner part of two 
injection-molded bristles identified in FIG.55 by the refer 
ence B; 
0244 FIG. 67 shows a longitudinal section along the line 
LXVII-LXVII of FIG. 68 of a further design variant of a 
second tool insert: 
0245 FIG. 68 shows a top view of the second tool insert 
from FIG. 67; 
0246 FIG. 69 shows a longitudinal section through part of 
the second tool insert from FIGS. 67 and 68 abutting against 
the first tool insert: 
0247 FIG. 70 shows a side view of the head part and of a 
portion connecting thereto of the neck part of a further 
embodiment of a toothbrush as claimed in the invention with 
injection-molded bristles and flexible massaging and clean 
ing elements; 
0248 FIG.71 shows a top view of the head part and of the 
portion of the neck part of the toothbrush according to FIG. 
70; 
0249 FIG.72 shows a top view of the rear side of the head 
part and of the portion of the neck part of the toothbrush 
according to FIGS. 70 and 71; 
0250 FIG. 73 shows a first cross section along the line 
LXXIII-LXXIII through the toothbrush according to FIGS. 
70-72; 
0251 FIG. 74 shows a second cross section along the line 
LXXIV-LXXIV through the toothbrush according to FIGS. 
70-72; 
0252 FIG. 75 shows a central longitudinal section along 
the line LXXV-LXXV through the toothbrush according to 
FIGS. 70-72; 
0253 FIG. 76 shows a section along the line LXXVI 
through part of the head part of the toothbrush according to 
FIGS. 70-72; 
0254 FIG.77 shows a flow diagram for producing a tooth 
brush as claimed in the invention in a cubed tool; and 
0255 FIG. 78 shows a flow diagram for producing the 
completely packaged toothbrush using the inline method. 
0256 FIG. 1 shows a brush as claimed in the present 
invention realized as a manual toothbrush 10. As a bristle 
carrier 12, it has a small carrier plate 14, from which protrude 
first type injection-molded bristles 16, second type injection 
molded bristles 18 and bristle-free, i.e. not having 
bristles—flexible massaging and cleaning elements 20. Only 
the front side of the small carrier plate 14 facing the exposed 
part 22 of the injection-molded bristles 16, 18 and the 
exposed part of the flexible massaging and cleaning elements 
20 can be seen in FIG.1. The flexible massaging and cleaning 
elements 20 serve both for cleaning the teeth and for massag 
ing the gum and the roof of the mouth. 
0257 The manual toothbrush 10 also has a brush body 26. 
In this case, said brush body consists of a handle part 28, a 
neck part 30 connecting integrally thereto and a head part 32 
carried by the neck part 30. The head part is provided with a 
trough-shaped recess, not visible here, into which the Small 
carrier plate 14, which is provided with the injection-molded 
bristles 16, 18 and the flexible massaging and cleaning ele 
ments 20, is inserted and is fastened preferably non-releas 
ably on the head part 32. The fastening can be produced, for 
example, by means of ultrasound welding. To this end, the 
small carrier plate 14 preferably has a weld edge. However, as 
described further above, other suitable fastenings such as 
bonding, injecting around, shrinking-on and Snap-type con 
nections, etc. are also possible. 
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0258 If the small carrier plate 14 is welded into a geom 
etry in the head part 32, for the welding process recourse can 
be made, for example, to the known welding parameters and 
welding geometry from the AFT process (Anchor Free Tuft 
ing), i.e. the trough-shaped recess as also the corresponding 
geometries on the exposed edge (see for example FIG. 24) are 
developed such as for Small carrier plates 14 and recesses for 
the AFT process. 
0259. In the present case, channel walls 50 (see for 
example FIG. 6) form the welding support and an offset TPE 
layer serves for centering the small carrier plate 14 in the 
trough-shaped recess in the head part 32. 
0260 The welding region between the small carrier plate 
14 and the head part 32 is preferably kept free of bristle 
material 62; see for example FIG. 12. 
0261 The brush body 26 is produced in the generally 
known manner using the injection molding method. It can, as 
in the present exemplary embodiment, consist of one single 
hard material. However, it can also be produced using the 
two-component or multiple-component injection molding 
method. In this case, it is possible to use two or more hard 
materials or at least one soft material in addition to at least one 
hard material. 
0262. In the exemplary embodiment shown, on the handle 
part 28 a thumb support 34 is realized on the front side 24' of 
the brush body 26 and a forefinger support 38 is realized on 
the rear side 36. Said supports are realized by means of a 
series of protruding ribs 40. 
0263. The method for producing the manual toothbrush 10 
shown in FIG. 1 and the design thereof proceed from FIGS. 2 
to 26. Reference is made to the introduction further above 
concerning the materials and the dimensions. 
0264 FIGS. 2 to 7 show a small carrier plate 14 which is 
produced from a hard material using the injection molding 
method. In the exemplary embodiment shown, the front side 
24 thereof is flat. 
0265. However, it is also possible for the front side 24 to be 
in a three-dimensional form and/or to be produced using the 
two-component or multiple-component injection molding 
method. In this case, it can be produced, for example, from 
two different hard materials; however, it is also possible for it 
to have, for example, two or more portions made of a hard 
material which are fastened to one another by means of a soft 
material. It is also conceivable for sleeves, formed from a hard 
material, to be provided for the injection-molded bristles 16, 
18 and said sleeves to be fastened by means of a soft material 
on the remaining part of the Small carrier plate 14 made of 
hard material. 
0266 The small carrier plate 14 shown has passages 42 
which extend continuously from the front side 24 to the rear 
side 36". 
0267 As proceeds from FIGS. 4 to 7, the small carrier 
plate 14 has distributing channels 44 and 46 which are open 
toward the rear side 36". The first distributing channel 44 is 
associated with the first type injection-molded bristles 16 and 
the second distributing channel 46 is associated with the 
second type injection-molded bristles 18. The relevant first 
passages 42" and second passages 42" extend from the bottom 
48 of the first distributing channel 44 or second distributing 
channel 46 to the front side 24 of the small carrier plate 14. 
0268. The second distributing channel 46 extends in a 
U-shaped manner along the edge of the Small carrier plate 14, 
it being defined radially toward the outside by a first channel 
wall 50. The second distributing channel is defined radially 
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toward the inside by a second channel wall 52 which, in turn, 
forms the outermost radial boundary of the first distributing 
channel 44. 
0269. In its front end region, the first distributing channel 
has a triangular widening, from which three first passages 42 
extend in the rounded corners. In the central region of the 
small carrier plate 14, the first distributing channel 44 has a 
Somewhat circular widening, from which extend seven first 
passages 42' arranged in the manner of a rosette. In the rear 
end region, the first distributing channel 44 has a third wid 
ening which is realized in an approximately rectangular man 
ner. Five first passages 42 extend from said widening. The 
mentioned widenings are connected together by means of 
channel portions 44' extending in the longitudinal direction 
of the small carrier plate 14. 
0270. The second channel wall 52 has channel wall pas 
sages 54, which pass from the rear side 36' through to the front 
side 24, are associated with the flexible massaging and clean 
ing elements 20 and extend in the manner of segments about 
the central widening of the first distributing channel 44. 
0271 The second passages 42" are arranged in a row one 
behind the other along the second distributing channel 46. 
(0272 FIGS. 8 to 13 show the same representation of the 
small carrier plate 14 as in FIGS. 2 to 7, the first type injec 
tion-molded bristles 16 now having been produced using the 
injection molding method. Said bristles are combined into 
bristle bundles 56, each bristle bundle 56 being associated 
with one of the first passages 42. 
0273 To produce the first type injection-molded bristles 
16, the small carrier plate 14 is inserted into a carrier cavity 58 
of an injection molding tool 60, as is shown in FIG. 46 and is 
described further below. The bristle material 62 for the first 
type injection-molded bristles 16 is injected into the first 
distributing channel 44 where it is distributed and flows 
through the first passages 42 for forming the first type injec 
tion-molded bristles 16. 
0274 As can be seen in particular from FIGS. 12 and 13, 
the first type bristles 16 are realized integrally—i.e. in one 
piece with the bristle material 62 present in the first distrib 
uting channel 44. In addition, as can be seen from FIGS. 10 to 
13, the first distributing channel 44 is filled with the bristle 
material 62. 
(0275. The production of the bristle bundles 56 with the 
first type and second type injection-molded bristles 16, 18 is 
explained in more detail further below in conjunction with 
FIGS. 46 to 53 and 67 to 69. 
0276. At this point, however, it must already be mentioned 
that a bristle bundle 56 in the exemplary embodiment shown 
consists of seven first type injection-molded bristles 16. Said 
injection-molded bristles 16 stand on the front side 24 of the 
Small carrier plate 14, protruding therefrom. In the exemplary 
embodiment shown, their exposed part 22 extends from the 
plane defined by the front side 24, a bristle base 64 which is 
common to the first type injection-molded bristles of each 
bristle bundle 56 being realized in the first passages 42'. The 
length of the exposed part 22 corresponds to the exposed 
length. 
0277. In a preferred manner, the maximum height of the 

bristle base 64 for first type injection-molded bristles 16 as 
also for second type injection-molded bristles 18 is as high as 
the outside edge of the small carrier plate 14 or the first 
channel wall 50. 
(0278 FIGS. 14 to 19 show the same representation as 
FIGS. 2 to 13 of the small carrier plate 14, which is now, 
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however, provided with the second type injection-molded 
bristles 18 in addition to the first type injection-molded 
bristles 16. For this purpose, the small carrier plate 14 pro 
vided with the first type injection-molded bristles 16 has been 
inserted into a corresponding cavity of the injection molding 
tool 60. The bristle material 62 for the second type injection 
molded bristles 18 has been injected into the second distrib 
uting channel 46, said material having been distributed in said 
second channel and having flowed through the second pas 
sages 42" to form the second type injection-molded bristles 
18. 

0279. In the present exemplary embodiment, the second 
distributing channel 46 is filled with the bristle material 62 
and the bristle material 62 present in the second distributing 
channel 46 is connected integrally, i.e. in one piece, to the 
second type injection-molded bristles 18. Moreover, the sec 
ond type injection-molded bristles 18 are realized, in this 
case, identically to the first type injection-molded bristles 16. 
0280. The first type injection-molded bristles 16 and the 
second type injection-molded bristles 18 can differ, for 
example, by the color of the bristle material 62, 62. It is also 
possible for the bristle material 62 to be a different material to 
the bristle material 62, for example in chemical composition 
or other characteristics (for example the Shore hardness of the 
material, the Surface quality). 
0281. It is also conceivable for the bristle material 62 and 
the bristle material 62 to be identical. In addition, it is pos 
sible for the first type injection-molded bristles 16 and the 
second type injection-molded bristles 18 to differ in their 
dimensions, for example by their length or also by their geo 
metrical development. Examples of different lengths are 
shown in FIGS. 54 and 55. 

(0282 FIGS. 20 to 25 show the small carrier plate 14 in the 
identical representation as FIGS. 2 to 19, said small carrier 
plate now being provided with the flexible massaging and 
cleaning elements 20 in addition to the first type injection 
molded bristles 16 and the second type injection-molded 
bristles 18. 

0283 To produce the flexible massaging and cleaning ele 
ments 20, the small carrier plate 14, which is provided with 
the first type injection-molded bristles 16 and the second type 
injection-molded bristles 18, is inserted into a further cavity 
of the injection molding tool 60 and the relevant soft material 
66 for the massaging and cleaning elements 20 is injected into 
the relevant cavity on the rear side 36' of the small carrier 
plate. In this case, the soft material 66 is distributed corre 
sponding to the cavity, in the present example on the entire 
rear side 36' of the small carrier plate 14 as far as up to the 
circumferential edge 68 which remains free of the soft mate 
rial 66 and is required, for example, for welding to the brush 
body 26. 
0284. In addition, during the injection molding process the 
Soft material 66 flows right through the channel wall passages 
54 and on the front side 24 forms the flexible massaging and 
cleaning elements 20 which protrude from the small carrier 
plate 14. In the case of this exemplary embodiment, as an 
example, they form in top view—an approximately circular 
structure which extends around the central seven bristle 
bundles 56 with first type injection-molded bristles 16 and 
which has a wavy height contour in order to form the four 
flexible massaging and cleaning elements 20. 
0285. The soft material 66 of the flexible massaging and 
cleaning elements 20 lies between the channel wall passages 
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54 on the surface of the small carrier plate 14 or is connected 
to said Small carrier plate on the Surface by means of material 
bonding. 
0286. It must be mentioned at this point that it is also 
conceivable to provide a distributing channel (or several dis 
tributing channels) for the soft material 66 (or soft materials 
66) in the small carrier plate 14 and to distribute the soft 
material through said distributing channel to form the flexible 
massaging and cleaning elements 20 during the injection 
molding process. In this case, it is possible for the soft mate 
rial 66 to fill the relevant distributing channel, but, for the rest, 
to leave the rear side 36' of the small carrier plate 14 free. In 
this case, corresponding passages in the Small carrier plate 14 
allow the soft material 66 from the distributing channel to 
penetrate onto the front side 24 of the small carrier plate 14. 
(0287. It is possible for the head part 32 of the brush body 
to be realized in a circular manner and for the small carrier 
plate 14, which is provided with the injection-molded bristles 
16, 18 and the flexible massaging and cleaning elements 20, 
to be inserted into the head part 32 in such a manner that the 
soft material 66 lies freely on the rear side 36' of the small 
carrier plate 14 on the rear side 36 of the manual toothbrush 
10. In this case, during the injection molding of the soft 
material 66, a bristle-free, i.e. not having bristles—tongue 
cleaning element, which has for example protruding nubs 
and/or ribs and/or lamellae, can be formed by means of said 
Soft material on the rear side in the identical injection molding 
operation, said tongue cleaning element lying freely (similar 
to the embodiment according to FIGS. 41 to 44). 
0288 To complete the picture, it must be mentioned that 
flexible massaging and cleaning elements 20 and/or second 
type injection-molded bristles 18 do not necessarily have to 
be present. 
0289. The correct procedural sequence for producing the 
manual toothbrush 10 according to FIG. 1, as is explained 
further above by way of FIGS. 2 to 25, is shown in a flow 
diagram in FIG. 26. 
0290 The small carrier plate 14 is produced by means of 
injection molding in a first step. 
0291. In a second step, the first type injection-molded 

bristles 16 are injected onto the small carrier plate 14 by 
means of injection molding by injecting bristle material 62 
into the first distributing channel 44. 
0292. In a third step, the second type injection-molded 

bristles 18 are injected onto the small carrier plate 14 by 
means of injection molding by injecting bristle material 62 
into the second distributing channel 46. 
0293. In a fourth step, the soft material 66 is injection 
molded onto the small carrier plate 14, thereby, in the exem 
plary embodiment shown, producing the flexible massaging 
and cleaning elements 20. 
0294. Where the distributing channels are physically sepa 
rated, the bristle materials 62, 62 and the soft material 66 can 
be injected into the same injection molding cavity at the same 
time or offset in time. 

0295 The brush body 26 is produced separately by means 
of injection molding. The brush body 26 and the small carrier 
plate 14, which is provided with the injection-molded bristles 
16, 18 and the injection-molded soft material 66 (the massag 
ing and cleaning elements 20), are then joined together. This 
can occur, for example, by means of manipulators or robots. 
The two joined-together parts, in this case, are fixedly con 
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nected together, for example, by means of welding, in par 
ticular ultrasound welding, by means of bonding, or Snap 
type connections, etc. 
0296. As an alternative to this, the small carrier plate 14, 
which is provided with the injection-molded bristles 16, 18 
and the injection-molded soft material 66 (the massaging and 
cleaning elements 20), can be injected around with the hard 
and/or soft material of the brush body 26 and in so doing can 
be non-releasably connected to said brush body. 
0297. In further steps, the finished toothbrush 10 can be 
processed even further, Such as being imprinted and pack 
aged. 
0298 As mentioned further above, the small carrier plate 
14, which is provided with the injection-molded bristles 16, 
can be supplied directly to the step of "injection molding soft 
material 66 onto the small carrier plate 14” or the step of 
joining together to form the finished toothbrush 10 if no 

second type injection-molded bristles 18 or no flexible mas 
saging and cleaning elements 20 are provided. In addition, it 
is also possible to Supply the Small carrier plate 14, which is 
provided with the first type injection-molded bristles 16 and 
the second type injection-molded bristles 18, (directly) to the 
step of joining together to form the finished toothbrush 10’’: 
in this case no soft material 66 or no flexible massaging or 
cleaning elements 20 are injected. 
0299. By way of FIGS. 27 to 44, the production of a further 
embodiment of a manual toothbrush 10 as claimed in the 
present invention is explained in more detail. The essential 
difference between the above-described embodiment and the 
present one is that the bristle carrier 12 is formed by the head 
part 32 of the brush body 26 itself. This means that the 
functions and tasks which the small carrier plate 14 had in the 
preceding exemplary embodiment are now taken over 
directly by a corresponding body geometry which is incorpo 
rated in the brush body 26. In an analogous manner, the 
characteristics and alternative embodiments described in 
conjunction with the Small carrier plate 14 are also applicable 
to said variants. 

(0300 FIGS. 27 to 32, corresponding to FIGS. 2 to 7, show 
the bristle carrier 12 which is formed by the head part 32 of the 
brush body 26. Only the head part 32 and a portion of the neck 
part 30 are shown of the brush body 26. The remaining por 
tion of the neck part 30 together with the handle part 28 is not 
shown; the development of said parts, however, is generally 
known. 

(0301 The bristle carrier 12, i.e. the head part 32, has 
continuous, circular passages 42 from the front side 24, vis 
ible in FIG. 27, to the rear side 36 which is located opposite 
thereto. In addition, in the central region there is a single 
passage 70 which, in this case, is approximately in the form of 
an oval which extends transversely with respect to the longi 
tudinal extension of the manual toothbrush 12. In addition, 
there are four channel wall passages 54 which are arranged 
between the single passage 70 and the passages 42 distributed 
in the circumferential direction of the single passage 70 at a 
spacing from said single passage. 
0302. In addition, it can be seen in FIGS. 28 to 32 that a 

first distributing channel 44, which is open toward the rear 
side 36, extends from the single passage 70. 
0303. The association of the first passages 42 with the first 
distributing channel 44 and of the second passages 42" with 
the second distributing channel 46 can be seen from FIGS. 29 
and 30, which show the rear side 36 of the head part 32. 
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0304. The first distributing channel 44 extends from the 
single passage 70 centrally and in the longitudinal direction 
on both sides of the brush body 26 and is widened, on the one 
side, in an end region facing the free end of the head part 32 
and, on the other side, in an end region of the head part 32 
facing the neck part 30. Accordingly, the three rows 72 of 
passages 42, which extend transversely with respect to the 
longitudinal direction and face the free end, form the first 
passages 42. In addition, the two rows 72, which also extend 
transversely with respect to the longitudinal direction and lie 
in the lateral end region in the neck part 30, also form first 
passages 42. 
0305. In the case of said embodiment, in the transition 
region between the neck part 30 and the head part 32, the 
brush body 26 additionally has an injection channel 74 which 
is open toward the rear side 36. Said injection channel is 
fluidically connected to the first distributing channel 44 by 
means of an injection passage 76 which extends in the interior 
of the brush body 26. 
0306 In addition, the head part 32 has two second distrib 
uting channels 46. When viewed in the longitudinal direction, 
said channels extend laterally outside the single passage 70 
and widen in their end region facing the free end and in their 
end region facing the neck part 30 in Such a manner that in 
each case three passages form second passages 42". The 
channel wall passages 54, which separate the second distrib 
uting channels 46 from the single passage 70 and the first 
distributing channel 44, are arranged in the second channel 
wall 52 between said widened regions of the second distrib 
uting channels 46 and the single passage 70. Both the first 
distributing channel 44 and the two further distributing chan 
nels 46 are defined radially on the outside by the first channel 
wall 50, which extends along the lateral periphery of the head 
part 32. 
0307. It must be mentioned at this point that the second 
channel wall 52 is offset with reference to the plane of the rear 
side36 of the head part 32 defined by the first channel wall 50, 
i.e. the first channel wall 50 forms the outside contour. 
0308. In the exemplary embodiment shown, the bottoms 
48 of the distributing channels 44, 46 lie in a common plane 
and the height of the second channel wall 52 is less than the 
height of the first channel wall 50. 
0309 FIGS. 33 to 37 show the bristle carrier 12 which is 
provided with the first type injection-molded bristles 16 and 
the second type injection-molded bristles 18. To produce said 
bristles, the brush body 26, which is shown in FIGS. 27 to 32 
and is produced beforehand using the injection molding 
method, is inserted into the corresponding carrier cavity 58 of 
the injection molding tool 60. The bristle material 62 required 
for forming the first type injection-molded bristles 16 is 
injected into the injection channel 74. The bristle material 62 
flows from there through the injection passage 76 into the first 
distributing channel 44 and from said channel through the 
first passages 42 into the bristle cavities 102 (see FIG. 46) for 
forming the first type injection-molded bristles 16. 
0310. At the same time or in a second injection molding 
step, the bristle material 62 used to form the second type 
injection-molded bristles 18 is injected into the two second 
distributing channels 46. The bristle material 62 is distributed 
in the second distributing channels and flows right through 
the second passages 42" into the bristle cavities 102 for form 
ing the second type bristles 18. 
0311. The bristle material 62 and the bristle material 62 

fill the first distributing channel 44 or the two second distrib 
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uting channels 46 between the first and second channel walls 
50, 52, as can be seen in particular from FIGS. 35 to 38. 
0312 The first type injection-molded bristles 16 are real 
ized integrally in the first distributing channel together with 
the bristle material 62. This also applies to the second type 
injection-molded bristles 18 and the bristle material 62 which 
is present in the second distributing channels 46. 
0313 To complete the picture, it must be mentioned that 
the bristle material 62 which flows through the central single 
passage 70 toward the front side 24 is used to form several 
bristle bundles 56 of first type injection-molded bristles 16, in 
the exemplary embodiment shown nine bristle bundles 56, the 
bristle base 64 formed in the single passage 70 being common 
to said bristle bundles 56. 
0314 Bristle bases 64, from which extend relevant bristle 
bundles 56 of for example, seven first type injection-molded 
bristles 16 or second type injection-molded bristles 18, are 
also formed in the first passages 42" and the second passages 
42". 

0315. In addition, it must be noted that both the first type 
injection-molded bristles 16 and the second type injection 
molded bristles 18 of some bristle bundles 56 are shorter in 
the length of their exposed part 22 than the bristles 16, 18 of 
other bristle bundles 56; compare also FIGS. 54 to 57. 
0316 FIGS. 39 to 44 show the bristle carrier 12 which is 
provided with the first and the second type injection-molded 
bristles 16, 18 compare FIGS. 33 to 38 , the (bristle-free) 
flexible massaging and cleaning elements 20 and on the rear 
side 36 a (bristle-free) tongue cleaning element 78, in this 
case having protruding nubs, now also being formed from the 
soft material 66. The bristle materials 62 and 62 can obvi 
ously form, additionally or just per se, part of the tongue 
cleaning element 78. 
0317. The bristle carrier 12 provided with bristles is 
inserted into a corresponding cavity of the injection molding 
tool 60 and the soft material 66 is then injected into the 
trough-shaped space which is defined on the circumferential 
side by the first channel wall 50 and on the bottom side by the 
second channel wall as well as in the bristle material 62 and 
62. Said trough-shaped space is filled as far as up to the rear 
end of the first channel wall 50, nubs which protrude with 
reference to said plane forming the tongue cleaning element 
78. Said tongue cleaning element can also be formed by 
lamellae or other types of projections. 
0318 When the soft material 66 is injected, it flows right 
through the channel wall passages 54 in order to form the 
flexible massaging and cleaning elements 20 which protrude 
on the front side 24. In the design shown, massaging and 
cleaning elements 20 are formed on the front side 24' and at 
the same time tongue cleaning elements 78 are formed on the 
rear side 36 of the toothbrush 10. They are connected together 
in an integral manner. In addition, it is also possible for the 
same soft material 66, along with the named elements in the 
head part 32, also to form elements in the neck part 30 and/or 
handle part 28, for example elements in the region of the 
forefinger support 38 or the thumb support 34. 
0319. In the exemplary embodiment shown, the free 
length of the flexible massaging and cleaning elements 20 is 
shorter than the exposed length, i.e. the exposed part 22 of the 
shorter injection-molded bristles 16, 18. The length ratios, 
however, can also be realized in another manner. 
0320 In the present exemplary embodiment, the injection 
point 80 for the first bristle material 62, as shown in FIGS. 35 
to 37, is situated in the region of the injection channel 74. 
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0321. The injection points 80" for the second bristle mate 
rial 62 are arranged in the region of the three passages 42" 
offset with regard to the second passages 42". They are pref 
erably arranged diagonally with reference to the single pas 
sage 70; this is produced from the design of the injection 
molding tool 60. 
0322. Also in the case of the embodiment described fur 
ther above and shown in FIGS. 1 to 25, the injection points 80 
for the bristle material 62 and 80' for the bristle material 62 
are arranged offset with reference to the first passages 42" and 
second passages 42". 
0323 FIG. 45 shows the steps for producing a manual 
toothbrush 10, as is described above and shown in FIGS. 27 to 
44. 
0324. The brush body 26 with the distributing channels 44, 
46 and the passages 42, 42" is produced by means of injection 
molding in a first step. In this case, a hard material is used and 
at least the skeleton of the handle part 28 and also of the head 
part 32 are injected. 
0325 The first type injection-molded bristles 16 are pro 
duced by means of injection molding in a second step by 
injecting the bristle material 62 into the first distributing 
channel 44 or into the injection channel 74. 
0326. The second type injection-molded bristles 18 are 
produced by means of injection molding in a third step by 
injecting the bristle material 62 into the second distributing 
channels 46. 
0327. In a fourth step, the soft material 66 is injected onto 
the brush body 26 to form the flexible massaging and cleaning 
elements 20 and the tongue cleaning element 78. In addition, 
said soft material 66 can also be used for the purpose of 
developing further parts in the brush body 26, for example in 
the neck part 30, on the thumb support 34, the forefinger 
support 38 or in the handle part 28. 
0328. In further steps which are not listed in a detailed 
manner, the manual toothbrushes 10 can be imprinted and 
packaged. 
0329. It is also possible to inject the first type injection 
molded bristles 16 and the second type injection-molded 
bristles 18 in the same method step. In this case, it is a 
prerequisite that there is no direct contact between the two 
relevant materials. This works when the two bristle materials 
62. 62 are clearly separated by the channel walls 50, 52. 
0330. It is also possible in the present case to dispense with 
a soft material 66 and to develop a toothbrush only from first 
type injection-molded bristles 16 or only from second type 
injection-molded bristles 18, i.e. without any flexible mas 
saging and cleaning elements and without a tongue cleaning 
element 78. 
0331. A toothbrush 10 produced in the manner as 
described in FIG. 45 consists of at least two plastics material 
components, a hard material for the handle part 28, the neck 
part 30 and the head part 32 as well as a bristle material for 
producing the injection-molded bristles. 
0332. In addition, it is also possible to inject further injec 
tion-molded bristles, for example third type tox” type or also 
to use several Soft materials. This is the case for all design 
variants. 
0333. The more components used for the production of the 
toothbrush, the more possibilities there are for developing the 
bristle bundles and handle parts. 
0334 FIG. 46 shows a cross section through part of an 
injection molding tool 60 for producing toothbrushes as 
claimed in the present invention. That part of the injection 
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molding tool 60 which serves for producing the injection 
molded bristles 16, 18 is shown. 
0335. In a known manner, the injection molding tool 60 
has a fixed first tool part 82 and a second tool part 84 which is 
displaceable in relation thereto. The separation plane between 
the two tool parts 82, 84 is identified by way of the reference 
86. 
0336. The two tool parts 82, 84 define a carrier cavity 58 
which serves for accommodating the bristle carrier 12 (not 
provided with bristles). In the embodiment shown, the bristle 
carrier 12 is formed by the small carrier plate 14 which serves 
for producing a toothbrush according to FIGS. 1 to 25. 
0337 The production of a toothbrush according to FIGS. 
27 to 44 operates in an identical to similar manner. The head 
part 32 is placed in the correspondingly formed carrier cavity 
58. 
0338 A hollow space 88 for the nozzle runs right through 
the first tool part 82. Said generally known nozzle is not 
shown here; it is Supplied by the injection molding machine 
with the relevant bristle material 62 or 62 for producing the 
first type injection-molded bristles 16 or the second type 
injection-molded bristles 18. The nozzle in the hollow space 
88 opens out into the carrier cavity 58 at the relevant injection 
point 80 or 80' such that the bristle material 62 or 62 flows 
into the associated first distributing channel 44 or second 
distributing channel 46. 
0339. The second tool part 84 is constructed in multiple 
parts. It has a base plate 90 in which a defining body 92 which 
defines the carrier cavity 58, a guide block 94 and a support 
body 96 are arranged. The support body 96 abuts against the 
guide block 94 and holds the same in abutment against the 
defining body 92 on its side remote from the carrier cavity 58, 
so that in the end the small carrier plate 14 is clamped in the 
carrier cavity 58 and in this way closed channel contours are 
formed by the distributing channels 44, 46 and the corre 
sponding metal counterparts. In this case, it is possible to 
reinforce the clamping and consequently the sealing for 
example by way of oversizing the height of the Small carrier 
plate 14 compared to the space in the carrier cavity 58. 
0340. In addition, the second tool part 84 has one first tool 
insert 98 and one second tool insert 100 per bristle bundle 56 
to be injection-molded. A continuous bristle cavity 102. 
which serves for forming the bristle stem 103 of the bristles 
16, 18 and which connects to the carrier cavity 58 such that 
the bristle material 62 or 62 supplied to said carrier cavity is 
able to flow right into the bristle cavities 102 through the 
passages 42 or 42 or 42", is formed on the first tool insert 98 
per first type bristle to be injection-molded or per second type 
bristle to be injection-molded 18. 
0341 The second tool insert 100 connects on the side of 
the first tool insert 98 facing away from the carrier cavity 58. 
Said second tool insert serves for forming the bristle cap 104, 
i.e. the free, usage-side end region 104 of the relevant injec 
tion-molded bristle 16, 18. The bristle cap 104 is only iden 
tified in a corresponding manner in FIGS. 54 to 57, represent 
ing all the rest of the embodiments. 
0342. The first tool insert 98 is arranged in an associated, 
continuous insert passage 106 of the defining body 92, pen 
etrates the latter and in the closed state of the injection mold 
ing tool 60 abuts against the bristle carrier 12 by way of its end 
face 108 facing the bristle carrier 12. By way of an end region 
112, which connects to the end face 110 opposite the end face 
108, the first tool insert 98 engages in a guide recess 114 of the 
guide block94. The second tool insert 100 is also arranged in 
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said guide recess 114. By way of its end remote from the first 
tool insert 98, the second tool insert 100 abuts against the 
support body 96. 
0343. The guide recess 114 in cross section has a 
polygonal contour 116, in a preferred manner a four-edged 
contour, in order to guide the first tool insert 98 and second 
tool insert 100 in a precisely aligned manner one on top of the 
other, as is shown in FIG. 53. For this purpose, the first tool 
insert 98 has a corresponding counter contour 118 in the end 
region 112 and the second tool insert 100 has a corresponding 
counter contour 118 as is described further below by way of 
FIGS 47 to S3. 
0344) The precise alignment between the cap cavities 126 
and the bristle cavities 102 is very important so that the 
forming of undercutting geometries as a result of centering 
the two cavities in a non-precise manner or the bristle cap 104 
being offset in relation to the remaining part of the injection 
molded bristles 16, 18 can be avoided. For example, when 
being removed from the mold, this would lead to the bristles 
16, 18 being elongated until the material portion could be 
released from the undercut. 
(0345. In the end, the defining body 92, the guide block 94 
and the support body 96 have ejector passages 120 which are 
penetrated by ejection pins 122 and, with the injection mold 
ing tool 60 open, serve for ejecting the bristle carrier 12, 
which is provided with first type injection-molded bristles 16 
and second type injection-molded bristles 18, out of the car 
rier cavity 58. 
0346) To complete the picture, it must be mentioned that 
the defining body 92 is guided precisely in the base plate 90. 
(0347 FIGS. 47 to 50 show the one-piece, first tool insert 
for producing a bristle bundle 56, which, in this case, consists 
of seven injection-molded bristles 16 or 18. Other numbers of 
bristles per tool insert 98 are obviously also possible. The 
bristle stem of the injection-molded bristles 16, 18 is formed 
in the bristle cavity 102 using the tool insert 98. 
0348. In the end region 112, which extends, for example, 
approximately over 20% of the entire length of the first tool 
insert 98, the first tool insert 98 has a square cross section as 
the counter contour 118. For ventilation purposes, the corners 
of the counter contour 118 are preferably broken, preferably 
by a 45' chamfering or a corresponding rounding of the 
corners. The flat sides of the counter contour 118, however, 
serve the guiding process in the guide recess 114. 
0349 The first tool insert 98 has a circular cross section 
from the end region 112 as far as up to the end face 108. In a 
corresponding manner, the insert passages 106 in the defining 
body 92 are also realized with a circular cross section, it being 
possible to have a thingap between the first tool insert 98 and 
the second tool insert 100 for ventilation purposes. 
0350. The end face 108 and the further end face 110 are 

flat. The bristle cavities 102 are removed in a continuous 
manner from the end face 108 to the further end face 110 on 
the first tool insert 98. In the exemplary embodiment shown, 
these are circular and are tapered from the end face 108 to the 
further end face 110. The dimensions correspond to the mea 
Surements specified in the introduction for the injection 
molded bristles 16 or 18. 
0351. In a preferred manner, a powder-metallurgical steel 

is used for the first tool insert 98 to produce the bristle cavities 
102, which are very small in cross section and extremely long 
with reference to the Small cross section. In a first step, one 
continuous hole per bristle cavity 102 can be realized in said 
first tool insert by means of laser beam machining, through 
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which hole an electric discharge machining wire can be 
inserted in the next step in order to erode or expand the hole 
subsequently to the desired form of the bristle cavity 102 
using the electric discharge machining method (wire erod 
ing). The production method for the bristle cavities 102 has a 
reason, which is why the cavities for the injection-molded 
bristles 16, 18 are constructed in two parts. 
0352. By means of wire eroding it is not only also possible 
to realize the bristle cavities 102 with circular cross sections 
but also possible are polygonal, oval or even star-shaped cross 
sections which can also have a twist over their length, if 
desired. The crucial point when shaping the courses of the 
cross sections is to ensure that removal from the mold or 
forced removal from the mold is still possible. 
0353 FIGS. 51 and 52 show the second tool insert 100 
which serves for forming the tip of the injection-molded 
bristles 16 or 18, referred to as the bristle cap 104. The 
cylindrical, one-piece second tool insert 100 has the same 
counter contour 118 as the first tool insert 98. The edges are 
rounded in the exemplary embodiment shown. As the counter 
contours 118 on the first and on the second tool insert 98 and 
100 are identical, said two parts can be precisely guided, 
aligned precisely one on top of the other, in the guide block 94 
by means of their polygonal contour 116; see also FIG. 53. 
0354) On its end face 124 facing the first tool insert 98, the 
second tool insert 100 has cap cavities 126, which extend 
from said end face 124 and are flush with the associated 
bristle cavities 102 of the first tool insert 98, as shown in FIG. 
53. The cap cavities 126 are formed corresponding to the 
desired form of the tip of the injection-molded bristles 16, 18 
and, in a preferred manner, the transition from the bristle 
cavities 102 to the cap cavities 126 is continuous. In the 
exemplary embodiment shown, the form of the cap cavities 
126 is shaped in the manner of a spherical cup. 
0355 For technical demolding reasons, however, it is also 
possible to develop the transition in a non-continuous manner 
and to design the cap cavities 126 with a somewhat narrower 
diameter than the diameters of the bristle cavities 102 in the 
region of the end face 110. Consequently, the undercutting 
can be completely avoided. This means for the diameter or the 
cross sectional geometry of the cap cavity 126 on the end face 
124 that at the maximum it is the same size as the correspond 
ing geometry of the bristle cavities 102 in the region of the end 
face 110, however it is preferably smaller than this. 
0356. In the exemplary embodiment shown, one central 
injection-molded bristle 16, 18 and around this six further 
injection-molded bristles 16, 18, which are distributed uni 
formly along a circle, are injected per bristle bundle 56. The 
longitudinal axes of the bristle cavity 102 of the central injec 
tion-molded bristle and of two bristle cavities 102 of the 
further injection-molded bristles lie in a central plane which 
extends parallel to two sides of the counter contour 118 which 
are located opposite one another. 
0357. In a preferred manner, one central cap cavity 126 
and around this twelve further cap cavities 126, which are 
distributed uniformly on the named circle, are realized on the 
second tool insert 100, the axes of the central cap cavities 
lying at rightangles with respect to one another and extending 
parallel to and centrally with respect to the counter contour. 
The advantage of said embodiment is that no attention has to 
be paid to the rotational position when the second tool insert 
102 is inserted into the guide recess 114. Nevertheless, it is 
also possible to realize the same number of cap cavities 126 as 
bristle cavities 102. 
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0358. This same solution is also possible where there is a 
different number of bristles 16, 18 in a bristle bundle 56. 
0359 FIG. 53 shows the two tool inserts 98, 100 ready to 
be injection-molded, enlarged compared to FIGS. 47 to 52. 
The separation plane between the two tool inserts 98,100 also 
serves for ventilating the bristle cavities 102 and the cap 
cavities 126 during the injection molding process. It must be 
mentioned, moreover, that the second tool insert 100 can be 
produced from a different steel to the first tool insert 98, in 
particular a cheaper one. 
0360 FIGS. 67 and 68 show a further embodiment of a 
second tool insert 100 which serves for forming the tip of the 
injection-molded bristles 16 or 18, referred to as the bristle 
cap 104. The characteristics and functionalities of the second 
tool insert 100 shown in said figures correspond to those of 
the embodiment shown in FIGS. 51 and 52 and described 
further above, with the exception of the geometry or the 
division of the cavity between the bristle cavities 102 and the 
cap cavities 126; cf. also FIG. 69. 
0361. The cap cavities 126 are formed corresponding to 
the desired form of the tip of the injection-molded bristles 16, 
18. Contrary to the cap cavities 126 shown in FIGS.51 and 52. 
the cavities of the second tool insert shown in FIGS. 67 and 68 
are greater or longer (measured along the longitudinal axis of 
the injection-molded bristle or of the second tool insert). This 
means that a part 102 of each bristle cavity 102 is also formed 
in the cavities of the second tool insert 100 along with the cap 
cavities 126. The transition point between the first and second 
tool inserts 98 and 100 (the separation plane) is no longer 
arranged at the transition between the bristle stem 103 and the 
bristle cap 104, but is rather in the region of the bristle stem 
103. Part of the bristle stem 103 is formed in the second tool 
insert 100. 
0362. The advantage of dividing the cavity for the forming 
of the injection-molded bristles 16, 18 in this manner is that 
even where the diameters of the bristle stem 103 are small, it 
is possible to achieve a sturdy production process (wire erod 
ing) on the side of the bristle caps 104 as the end diameter of 
the first tool insert 98 (with the injection-molded bristles 16, 
18 and consequently the corresponding cavities having the 
same form) becomes larger in this way. A sturdy production 
process also means, in this case, that the round cross section 
of the injection-molded bristles 16, 18 is more precise. The 
finer structures can then be brought into the second tool insert 
100 using other methods. 
0363 FIG. 69 shows an enlarged representation of the two 
tool inserts 98, 100 from FIGS. 67 and 68, ready to be injec 
tion-molded, in the region of the separation plane. In this 
case, it can clearly be seen that part of the bristle stem 103— 
corresponding to the part 102 of the bristle cavity 102 is 
formed by the second tool insert 100. 
0364 The end diameter varies as regards size in the same 
manner as already specified. 
0365. Using an injection molding tool 60, as shown and 
described in conjunction with FIGS. 46/47 to 53 and 67-69, 
individual bundles 128 with injection-molded bristles 16, 18 
can also be produced. Only the carrier cavity 58 has to be 
realized in a different manner for this purpose by no longer 
being realized for the accommodation of the bristle carrier 12 
or the small carrier plate 14, but having a form which corre 
sponds to the desired bundle stem 130, for example in the 
shape of a circular cylinder as shown in FIGS. 54 to 57. 
0366 By means of the correspondingly developed nozzle 
in the hollow space 88, the bristle material 62, 62 is injected 
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into the carrier cavity 58, which is realized as a bundle stem 
cavity, from where the bristle material passes into the bristle 
cavities 102 of the first tool insert 98 and into the cap cavities 
126 of the second tool insert 100 for forming the injection 
molded bristles 16, 18. 
0367 Obviously, it is possible to produce several indi 
vidual bundles 128 in one single operating cycle when the 
injection molding tool 60 is provided with several first and 
second tool inserts 98, 100 and, for example, the first tool part 
82 has a distributing channel which extends from the nozzle 
in the hollow space 88 and leads to the individual carrier 
cavities 58 which serve for producing the bundle stems 130; 
or several nozzles are provided generally in the injection 
molding tool 60. 
0368. The individual bundle 128 shown in FIGS. 54 and 
54a has the bundle stem 130 and seven injection-molded 
bristles 16, 18 which protrude from said bundle stem. Once 
again, one central injection-molded bristle and distributed 
around this the remaining six injection-molded bristles are 
provided. The injection-molded bristles 16 or 18, i.e. their 
longitudinal axes, are aligned parallel with respect to one 
another. 
0369. The diameter of the bundle stem 130 corresponds to 
a multiple of the diameter D1 of a single bristle 16, 18 at the 
point it exits out of the bundle stem 130. The diameter D1 of 
the bristle stem 103 and consequently of the injection-molded 
bristles 16, 18 on the bristle-carrier-side end is only shown in 
FIG. 54 for reasons of better clarity. The diameter of the 
bundle stem 130 in relation to the individual bristle is between 
2:1 and 6:1, preferably between 2:1 and 4:1. 
0370. The height of the bundle stem 130 is between 1.5 
mm and 2.5 mm, preferably between 1.7 mm and 2.1 mm. 
0371. The individual bundle 128 shown in FIGS. 55 and 
55a is realized in an identical manner to that according to 
FIGS. 54 and 54a, just the length of the injection-molded 
bristles 16, 18 being longer; the conicity of the injection 
molded bristles 16, 18 is correspondingly adapted to be 
Smaller. 

0372 Possible dimensions for individual bundles 128 are 
specified in the introduction. The same materials as for the 
remaining embodiments are also used as bristle materials 62, 
62 in this case and these are also specified in the introduction. 
0373) If, after the injection molding of the individual 
bundles 128, but also of the bristle bundles 56, the cooling 
process is carried out in Such a manner that the bundle stem 
130 or the bristle base 64 cools down slower in the center than 
radially on the outside, this leads to the bundle stem 130 
contracting along the center longitudinal axis of the bristle 
bundle 56. The exit face of the injection-molded bristles 16, 
18 is curved inward in the shape of a sphere such that the 
outside injection-molded bristles 16, 18, which are still 
aligned parallel with respect to one another in the injecting 
molding tool 60, as shown in FIGS. 54,54a and 55,55a, move 
toward one another by way of their free ends, as is shown in 
FIGS. 56,56a and 57,57a. The injection-molded bristles 16, 
18 form a quasi closed rosette, as the top views show; the 
maximum being that they move toward one another so much 
that their free ends contact one another. 

0374. The individual bundles 128 can be used, for 
example, in the Subsequently described manner. Several indi 
vidual bundles 128 are produced in the same injection mold 
ing tool. They can be connected, for example, by their injec 
tion channels or can also be produced separately. They can 
then be assembled in the corresponding products and fastened 
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therein. In this case, it is possible to adapt the geometry of the 
bundle stems 130 so that the assembly and fastening can be 
effected in an optimized manner; for example, by means of 
Snap-type lugs for locking into brush bodies or also by means 
of circumferential contours for welding, etc. The individual 
bundles 128 can be fixed on a brush body so as to be movable 
or non-movable. 

0375 FIGS. 58 to 60 show the head part 32 and the neck 
part 30 of a further manual toothbrush 10 as claimed in the 
present invention. Once again, first type injection-molded 
bristles 16 and, where applicable, second type injection 
molded bristles 18 made of the relevant bristle material 62 or 
62 and (bristle-free) flexible massaging and cleaning ele 
ments 20 made of the soft material 66 are injected on the small 
carrier plate 14, in the same manner as is shown and described 
further above in conjunction with the embodiment according 
to FIGS. 1 to 25. The description will not be repeated for 
reasons of readability; the statements made above are also 
consequently applicable in an unrestricted manner to the 
embodiment shown in FIGS. 58-60. The small carrier plate 14 
is additionally provided with further bristle bundles 132 made 
of extruded, conventional bristles 134 fastened thereon. 
0376 To produce a toothbrush 10 of this type, the small 
carrier plate 14 can first of all be provided with the extruded, 
conventional bristles 134 which form the further bristle 
bundles 132, the injection-molded bristles 16 or 18 then being 
produced and afterwards the (bristle-free) flexible massaging 
and cleaning elements 20 being injection-molded. 
0377 The in-mold method (IAP or IMT) presents itself 
above all for this purpose. In this case, for anchoring on the 
small carrier plate 14 the extruded, conventional bristles 134 
are injected around in the injection molding tool with the hard 
material and/or soft material of the small carrier plate 14 on 
their end portion remote from the usage side. The Small car 
rier plate 14, as described beforehand, is then provided with 
injection-molded bristles 16, 18 and (bristle-free) flexible 
cleaning and massaging elements 20. 
0378. However, it is also conceivable for the further bristle 
bundles 132 made of extruded, conventional bristles 132 to be 
inserted last into the bristle carrier 12, or the small carrier 
plate 14. This means that first of all the injection-molded 
bristles 16, 18 and where applicable the (bristle-free) flexible 
massaging and cleaning elements 20 are injection molded in 
the manner already described before the extruded, conven 
tional bristles 134 are inserted into the bristle carrier 12 or the 
small carrier plate 14 (using the AFT method or anchor 
punching method). 
0379 To produce the further bristle bundles 132 made of 
extruded, conventional bristles 134 using the AFT method, 
conventional bristles 134 are inserted through the relevant 
continuous passages or recesses of the Small carrier plate 14 
and the end regions of the extruded, conventional bristles 134 
on the rear side 36' of the small carrier plate 14 are then melted 
in order to realize a melt carpet 136 for fastening on the small 
carrier plate 14. 
0380. In addition, it is possible, as shown in FIGS. 61 to 
63, to provide a toothbrush 10 as claimed in the present 
invention additionally with punched bristles 138. This is 
shown by the example of a toothbrush as claimed in the 
invention, analogous to the one according to FIGS. 27 to 44. 
On account of better readability, once again there will not be 
a complete description here and reference is made to the 
description of FIGS. 27 to 44. 
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0381 First type injection-molded bristles 16 and/or, if 
needs be, second type injection-molded bristles 18 and, 
where applicable, the (bristle-free) flexible massaging and 
cleaning elements 20 are injected on the head part32, i.e. onto 
the brush body 26 forming the bristle carrier 12, as is 
described and shown further above (in particular for FIGS. 27 
to 44). In addition, however, when the brush body 26 is 
produced, blind holes 140 are realized in its head part 32 for 
the further bristle bundles 138 with extruded, conventional 
bristles 134, said further bristle bundles being bent in a 
U-shaped manner in a generally known way and fastened on 
the brush body 26 in said blind holes 140 by means of a wire 
anchor portion 142 by anchor punching. 
0382. In a preferred manner, the punching of the further 
bristle bundles 138 with extruded, conventional bristles 134 is 
effected after the injection molding of the injection-molded 
bristles 16 or 18 and of the (bristle-free) flexible massaging 
and cleaning elements 20. The blind holes 140 are preferably 
realized with the hard components of the handle part 28. In 
this case, the bristle material 62, 62 for the injection-molded 
bristles 16, 18 preferably does not form any part of the blind 
hole 140. The rear side of the head part 32 is preferably also 
free of bristle material 62, 62' behind the blind holes 140. 
0383. Only to complete the picture it must be mentioned 
that both in the case of the embodiment according to FIGS. 58 
to 60 and in that according to FIGS. 61 to 63, it is possible to 
dispense with the massaging and cleaning elements 20. 
0384 At this point it must be mentioned that it is also 
possible, in the case of the embodiment shown in FIGS. 1 to 
25, to provide in the head part 32 of the bristle carrier 12 blind 
holes 140 into which further bristle bundles 138 with 
extruded, conventional bristles 134 are punched in a known 
manner. To this end, it is possible, for example, to realize the 
part of the head part 32 extending around the small carrier 
plate 14 somewhat wider than shown and to realize a row of 
blind holes 140 there. 
0385. It is also conceivable to realize the small carrier 
plate 14 in a shorter manner, when viewed in the longitudinal 
direction of the toothbrush 10, and when viewed in the lon 
gitudinal direction, to provide the blind holes 140 for the 
further bristle bundles 138 with conventional, extruded 
bristles 134 in the head part 32 on the one side, on the other 
side or on both sides of the small carrier plate 14. 
0386. As is shown in FIG. 64, it is also conceivable for the 
bristle carrier 12, be it the small carrier plate 14 or the brush 
body 26, to have on the rear side 36, 36' an injection channel 
74 which is fluidically connected to the first distributing chan 
nel 44 on the front side 24 by means of an opening 146. 
0387 According to FIG. 64, the first type injection 
molded bristles 16 are injected, as described further above, by 
the bristle material 62 being injected into the injection chan 
nel 74 at the injection point 80, said bristle material passing 
right through the opening 146 into the first distributing chan 
nel 44 for forming the first type injection-molded bristles 16. 
0388. It is also possible to provide the second distributing 
channel 46 on the rear side 36 and to produce the second type 
injection-molded bristles 18 right through the second pas 
sages 42", as is described in conjunction with the exemplary 
embodiment shown in FIGS. 1 to 25. 
0389. In the embodiment according to FIG. 64, however, 
there is a further second distributing channel 46' present on 
the front side 24 of the bristle carrier 12, said further second 
distributing channel being fluidically connected to the second 
distributing channel 46. The further second distributing chan 
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nel 46 can extend around the first distributing channel 44 on 
the front side 24 for this purpose and be connected to the 
second distributing channel 46 by means of a further opening 
146. 

0390 For injection molding the second type injection 
molded bristles 18, according to FIG. 64, the bristle material 
62 is injected into the second distributing channel 46 at the 
injection point 80', from where it flows, on the one hand, 
through the second passages 42" and, on the other hand, 
through the relevant opening into the further second distrib 
uting channel 46 for forming the second type injection 
molded bristles 18. 

0391 The exemplary embodiment shown in FIG. 64 
shows that it is also possible to realize several bristle bundles 
56 right through one single passage 42 or passage 146 by 
means of injection molding; i.e. to fill the cavities with bristle 
material for several bristle bundles. 

0392 The small carrier plate 14 from FIG. 64 has distrib 
uting channels 44, 46 both on the front side 24 and on the rear 
side 36". The channels are shaped in the production process 
accordingly by both tool parts 82, 84 of the injection molding 
tool. In principle, the design is possible in three layers; first of 
all a distributing channel 44, 46 is realized from the rear side 
36', a layer with the material of the small carrier plate 14 then 
follows and then, once again, a layer with distributing chan 
nels 44, 46 in which the injection-molded bristles 16, 18 are 
directly integrally molded. 
0393. The design of the small carrier plate 14 according to 
FIG. 64 results in different advantages and disadvantages. 
One advantage of the embodiment is that through the mul 
tiple-layeredness of the distributing channels, new more com 
plicated arrangement possibilities are created for bristle 
bundles 56 and also for injection-molded (bristle-free) flex 
ible massaging and cleaning elements 20. The distribution of 
the material in the small carrier plate 14 is also possible in a 
more complicated manner. It can be disadvantageous for the 
small carrier plate 14 to be thicker as a result of all the 
developments. 
0394. If the first type injection-molded bristles 16 and the 
second type injection-molded bristles 18 (in all embodi 
ments) are not injected at the same time, the second channel 
wall 52 is acted upon with considerable pressure from the 
relevant first or second distributing channel 44, 46. In order to 
be able to absorb the resultant forces, the second channel wall 
52 must be realized in a correspondingly sturdy, i.e. thick, 
manner. However, it is also possible to realize the second 
channel wall 52 thinner in this regard; so that the second 
channel wall 52 is not damaged, however, in the case of high 
injection pressures, it is to be Supported in this case by means 
of the injection molding tool 60. This can be effected, for 
example, by means of a Supporting geometry which engages 
in the second distributing channel 46 or first distributing 
channel 44. 

0395. In this case, it is possible to apply the so-called 
core-back technology. In this case, at the start of the injection 
molding cycle a core, that is a Supporting geometry, is 
inserted into the corresponding distributing channel 44, 46 or 
the corresponding distributing channels and the first bristle 
material 62 is injected. The cores are then withdrawn and the 
further bristle material 62", for example for second type injec 
tion-molded bristles 18, is injected. 
0396 The time difference between the injection molding 
operations is between 0.5 s and 2.3 s, preferably between 1.2 
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S and 1.8 S. Said steps occur in the same cycle, the Small 
carrier plate 14, or the bristle carrier 12, is not moved between 
the cycles. 
0397) If the first channel wall 50, as in the exemplary 
embodiments shown, is near the radially outside wall of the 
bristle carrier 12, a thin embodiment is possible if the carrier 
cavity 58 is realized in such a manner that it supports the 
bristle carrier 12 on the circumferential side. 
0398. The bristle carrier 12 according to FIG. 64 can have 
a second distributing channel 46 in addition to the first dis 
tributing channel 44. 
0399. Second passages 42" for the second type injection 
molded bristles 18 can extend from the second distributing 
channel 46. 
0400 Finally regarding FIG. 64 it must be mentioned that 

it is possible to dispense with the distributing channels on the 
front or rear side of the bristle carrier 12 entirely, and conse 
quently a cushion made of bristle material 62 can be formed 
which feeds several bristle bundles 56 and as a result is 
suspended flexibly inside the bristle carrier 12 or small carrier 
plate 14. 
(0401 FIG. 65, which is enlarged compared to FIG.55, 
shows a usage-side end portion of the bristle stem 103 of an 
injection-molded bristle 16, 18. The bristle cap 104 connects 
integrally to the usage-side end 103' of the bristle stem 103. 
The bristle cap 104, which in this case has a spherical form, in 
particular a hemispherical form, forms the usage-side end 
region by way of the usage-side end of the bristle 16, 18. 
0402. In place of the hemispherical bristle cap 104, the 
specially formed, usage-side end region 104" of the injection 
molded bristle 16, 18 can also be realized in a conical manner 
or flatly with a rounded transition to the lateral surface of the 
bristle stem 103. It is equally conceivable to split the usage 
side end region 104 of the bristle 16, 18 and thus to form an 
injection-molded bristle 16, 18 with several “ends’. 
0403 All this is possible with a proposed injection mold 
ing tool by forming the second tool insert 100, the cap cavity 
126, in a corresponding manner. 
04.04. In addition, it is also conceivable to dispense with a 
specially formed usage-side end region 104" of the injection 
molded bristles 16, 18 and to use the flat free end 103' of the 
bristle stem 103 as the usage-side end of the bristles 16, 18. In 
this case, the transition from the flat free end 103' to the lateral 
surface of the bristle stem 103 is sharp-edged. This can be 
realized in a simple manner with the proposed injection mold 
ing tool, by the second tool insert 100 being realized in a 
correspondingly flat manner. 
04.05 The length of the bristle stem 103 is identified in 
FIG. 65 by way of the reference L, only the end region of said 
length on this side is shown and visible here, the other end is 
specified correspondingly in FIG. 66. 
(0406 FIG. 66, which is enlarged compared to FIG.55, 
shows in part two bristles 16, 18 at their exit from the bundle 
stem 130 by way of the bristle-body-side end 103". It can be 
seen particularly well that the injection-molded bristles 16, 18 
are spaced apart from one another at their bristle foot at the 
bristle-carrier-side end 103". 
0407 As a representative example of all the embodiments, 
only FIGS. 54, 65, and 66 identify the diameters D, D1, the 
length L and the cone angle C. of the bristle stem 103 in a 
corresponding manner. 
0408. A further embodiment of a manual toothbrush 10 as 
claimed in the present invention is explained in more detail by 
way of FIGS. 70-76. 
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04.09 Contrary to the embodiments already shown, the 
distribution of the material for the injection-molded bristles 
16 is not effected exclusively by means of distributing chan 
nels 46 in the present embodiment. The distribution is 
effected for the most part in a flat manner, this means that the 
injection-molded bristles 16 emerge from a surface 148 with 
the bristle material 62. 
0410. The bristle carrier 12 in the head part 32 is realized 
integrally, in this case, with the neck part 30 and the handle 
part from a hard material using the injection molding method. 
The hard material forms the carrying, stabilizing frame of the 
manual toothbrush 10. 
0411. Obviously, a further material—hard material or soft 
material—can be injected in a known manner onto the hard 
material in the neck part 30 and/or handle part 28. 
0412. In the exemplary embodiment shown, a feed chan 
nel 150 for supplying the soft material 66 for the flexible 
massaging and cleaning elements 20 from the neck part 30 
into the head part 32 extends through the neck part 30, on the 
rear side 36; see FIGS. 72 and 75. 
0413 A, Substantially triangular, soft material passage 
152 extends from the front side 24' to the bottom of the feed 
channel 150 in the end region of the head part 32 facing the 
neck part 30. Said soft material passage is filled with the soft 
material 66 and the soft material forms (bristle-free) flexible 
massaging and cleaning elements 20 which protrude in rela 
tion to the front side 24'. In the exemplary embodiment 
shown, said elements are realized in a stem-like manner, with 
a circular cross section, tapering (lightly) toward the free end. 
However, they can also have other forms, for example as 
shown in FIG. 21 or 40. 
0414. A further field 154 of flexible massaging and clean 
ing elements 20 is provided on each side of the head part 32, 
approximately in the center of the head part 32 when mea 
sured in the longitudinal direction. At this location the bristle 
carrier 12 has a side recess 156, which is open toward the side, 
is continuous from the front side 24' to the rear side 36 and is 
connected to the feed channel 150 on the rear side 36; said 
feed channel extends on the rear side 36 in a cruciform man 
ner from the neck part 30 to the side recesses 156, it being 
defined centrally in the head part 132 in the crossing 
region by an oval rib 158 of the bristle carrier 12. 
0415. The side recesses 156 are filled with the soft mate 

rial 66, from the feed channel 150. Here too the bristle-free, 
flexible massaging and cleaning elements 20, which are injec 
tion-molded from the soft material 66, protrude in relation to 
the front side 24'. They are realized in a stem-like manner 
here, (lightly) tapering with a circular cross section. 
0416) The oval rib 158 defines a central passage 160, 
which extends from the rear side 36 to a large-area indenta 
tion 162 on the front side 24' of the bristle carrier 12. Said 
indentation 162 is defined on the side of the neck part 30 by a 
rib 164 of the bristle carrier 12 which defines the soft material 
passage 152 and at the side by arcuate ribs 166 which define 
the side recesses 156. Toward the exposed end of the head part 
32, the indentation 162 is defined by a front wall 168 which 
extends in an undulating manner and is formed by the bristle 
carrier 12. 

0417. The bristle carrier 12 is realized set back in relation 
to the lateral outside edges of the head part 32 between the rib 
164 and the ribs 166, as well between the latter and the front 
wall 168, such that the bristle material 62 is able to flow 
laterally around the bristle carrier 12 in these regions during 
injection molding; see in particular FIGS. 73 and 76. 
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0418. The large-area indentation 162 is filled with the 
bristle material 62 such that this latter forms a surface cover 
ing on the bristle carrier 12, from which a plurality of bristle 
bundles 56 protrude with, seven in each case here, injection 
molded bristles 16. These are realized integrally with the 
bristle material 66 which forms the surface covering. 
0419 For producing each of said bristle bundles 56, the 
relevant injection molding tool has first and second tool 
inserts 98, 100, as described further above and shown in FIG. 
47-53 or 67-69. 

0420. As can be seen in particular from FIG. 72, the cru 
ciform-shaped feed channel 150 which is filled with soft 
material 66 is defined on the rear side 36 with the hard mate 
rial of the bristle carrier 12. On the other side—when viewed 
in the longitudinal direction between the arcuate ribs 166 and 
the rib 164—said rib-like boundary defines lateral regions 
170 on the rear side 36 with bristle material 62. 

0421. The end of the feed channel 150 facing the free end 
of the head part 32 is defined by way of a further rib-shaped 
boundary of the bristle carrier 12, which extends in an undu 
lating manner on the rear side 36 when viewed in the lon 
gitudinal direction from the front end of the one rib 166 to 
the other. 

0422 Finally, the bristle carrier 12 has a protruding end rib 
172 at the free end, on the rear side 36. Said rib, together with 
the above-mentioned further rib-like boundary, defines a 
channel-like indentation 174 which extends from the one side 
to the other and is also filled with the bristle material 62. 

0423 Passages 42, in this case four, extend from said 
channel-like indentation 174 to the front side 24' of the bristle 
carrier 12. Said passages are filled from the rear side 36 with 
the bristle material 62, forming four bristle stems 130. Said 
material also forms injection-molded bristles 16, in this case 
seven, per bristle stem 130, said injection-molded bristles 
protruding freely from the front side 24'. 
0424 Said passages 42 are located between the front wall 
168 and the free end region of the head part 32. 
0425 All regions with bristle material 62 and all regions 
with Soft material 66 are consequently separated from each 
other by means of the hard material of the bristle carrier 12. 
All regions with bristle material 62 are connected together 
and all regions with Soft material 66 are connected together. 
0426. Obviously, it is also possible to realize a small car 
rier plate 14 (similar/or identical to the bristle carrier 
described above and shown in FIGS. 70-76) as the bristle 
carrier and to provide it in a corresponding manner with a 
surface layer 148 made of bristle material, by way of which 
injection-molded bristles or bristle bundles which protrude 
integrally therefrom are realized. Said small carrier plate 14 
which is provided with the bristle material is fastened on the 
head part of the brush body, as described further above. 
0427. The embodiment shown in FIGS. 70 to 76 and 
described above is also suitable for an electric toothbrush. 

0428 The injection-molded bristles 16 which emerge 
from the surface 148, i.e. from the bristle material coating, are 
shown specifically with the bristle bundles 56 in the center of 
the head in FIGS. 70-76. The bristle material 62 is either 
injected directly in the head part 32 or is guided from the 
handle part 28 via the neck part30 into the head part 32. In the 
present case, the injection point of the bristle material is 
provided directly in the head part 32. The bristle material 62 
is distributed in the head part 32 such that it spreads out flatly 
and forms the injection-molded bristles 16 from said material 
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spreading flatly. As a result, the surface between the relevant 
bristle bundles 56 is also formed to a large extent with the 
bristle material 62. 
0429. As well as this, it can also be seen in the said figures 
that (bristle-free) flexible massaging and cleaning elements 
20 can be formed at the same time. These can be seen in FIG. 
71 in the region of the transition between the neck part 30 and 
the head part 32 and, on the other hand, on the sides of the 
brush head in the fields 154 and 156. As an example, these are 
each in the form of a stem, but can obviously assume any 
forms which are able to be injection molded. 
0430. It can be seen in the front region of the head part 32 
that bristle bundles 56 are formed and they are directly sur 
rounded by the hard material of the bristle carrier 12. Said 
bristle bundles 56 are realized or formed with bristle material 
62 from the rear side 36 of the toothbrush. 
0431. In the present example, the materials for the injec 
tion-molded bristles 16 and for the (bristle-free) flexible mas 
saging and cleaning elements 20 are separated by hard mate 
rial. This means that the toothbrush 10 is developed such that 
the injection-molded bristles 16 and also the flexible massag 
ing and cleaning elements 20 can be injection-molded at the 
same time or slightly offset in time in the same injection 
molding cycle. 
0432 FIGS. 73 to 76 show different sections through the 
head part 32 which is shown in FIGS. 70 to 72. They show, in 
particular, the distribution of the material and the connection 
possibilities between the different materials. The connection 
possibilities are important because the bristle material 62 
does not connect every time to the material of the bristle 
carrier 12, i.e. a material bond is not necessarily produced 
during the injection molding process. Thus, in the case of 
many material combinations, positive locking is used in the 
design for the connection between the materials. 
0433. It can be seen from FIG. 73, a cross section in the 
front region of the head part 32, how the bristle material 62 
forms around the bristle carrier 12. The bristle carrier 12 is 
formed from hard material and continues from the handle part 
28 via the neck part 30 as far as up to the head part 32. It forms 
the stabilizing frame. The bristle material 62 wraps around 
the bristle carrier 12. 
0434 In this case, two possibilities for fixing are shown. 
On one hand, the bristle material 62 is wrapped around the 
bristle carrier 12 on both sides thereof, a clasping is achieved. 
In addition, the individual bristle bundle 56, which is supplied 
with bristle material 62 right through the bristle carrier 12, 
can be designed such that its bristle stem 130 extends right 
through a narrow point 176 and it is fixed in this manner on the 
bristle carrier. The bristle carrier 12 engages quasi in a cir 
cumferential groove of the bristle stem 13. 
0435 The widening of the passage 42 on the bristle side of 
the narrow point 176 is preferably between 0.05 mm and 0.3 
mm, preferably between 0.08 mm and 0.15 mm. In this way, 
the bristle bundle 56 is not pressed rearward in use, the force 
is thus directed from the injection-molded bristles 16 via the 
bristle stem 130 onto the bristle carrier 12 and not onto the 
bristle material 62 on the rear side 36 of the head part 32. 
0436 FIG. 74 shows a center cross section through the 

bristle field, transversely with respect to the longitudinal axis 
of the toothbrush 10. In said example, all three materials 
present in said embodiment are shown. The bristle carrier 12 
extends between the two materials, the bristle material 62 and 
the soft material 66 of the (bristle-free) flexible massaging 
and cleaning elements 20. The bristle material 62 extends 
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along the inside of the body through the bristle carrier 12 and 
the soft material 66 is injected on the outside of the bristle 
carrier 12. It is easy to see in said cross section that the soft 
material 66 enters into a connection with the material of the 
bristle carrier 12, a hard material, during the injection mold 
ing process and consequently there is no need for positive 
locking connections. In the case of the bristle material 62, 
contrary to this, what happens is that said bristle material, as 
already shown in the example in FIG. 73, enters into positive 
locking with the bristle carrier 12. The positive locking is 
shown by means of an opening through the bristle carrier 12 
and wider passages in front of and after the opening. 
0437 FIG. 75 shows a longitudinal section along the lon 
gitudinal axis of the toothbrush. It can be seen how the bristles 
protrude from the bristle material. This is shown in the center 
of the brush head. Once again, the positive locking theme is 
shown in the central region of the bristle field as well as in the 
front region of the brush head for the two bundles. 
0438 FIG. 76 shows that the bristle material 62 can also 
surround part of the bristle carrier 12 completely and thus is 
connected to said bristle carrier in a positive locking manner. 
This can also be realized by at least two openings 178 being 
realized side by side on the bristle carrier 12 and the bristle 
material 62 being distributed through both openings 178 and 
forming a unit in front of and after the openings 178. Or, as in 
the exemplary embodiment shown in FIG. 76, by one opening 
178 being realized on the bristle carrier 12, close to the lateral 
edge, the bristle material 62 running right through the open 
ing 178 and running laterally around the bristle carrier 12, as 
well as being connected on both sides of the opening 178 to 
form one unit. The minimum diameter of the opening 178 is 
between 0.3 mm and 1.4 mm, preferably between 0.5 mm and 
1.0 mm. 

0439. The head part32, shown in FIGS. 70-76, of a manual 
toothbrush 10 is designed such that it can be produced in a 
very efficient manner in a cubed tool. The corresponding flow 
diagram is shown in FIG. 75. 
0440. In the first step, that is to say in the first station of the 
four stations of the cubed tool, the basic body is produced by 
means of injection molding. Said basic body corresponds to a 
large extent to the brush body 26 of the finished manual 
toothbrush 10. The basic body consists in the majority of 
cases of a hard material which ensures the basic stability of 
the final product or to a great extent forms the brush body 26. 
0441. A cooling operation which allows the basic body to 
cool down at least in part takes place in the second station of 
the cubed tool. However, it is also possible for further 
manipulations to be effected on the basic body in said station. 
For example, the attaching of assembly parts, identifications, 
etc 

0442. The injection-molded bristles 16 are provided in the 
third station, once again by means of injection molding. The 
manual toothbrush 10 shown includes only one type of injec 
tion-molded bristles 16 which are provided in this case. As 
well as this, a further material component which forms part of 
the handle and also part of the rear side 36 of the head part 32 
of the toothbrush 10 is also provided in the third station. In the 
exemplary embodiment shown, it consists of the Soft material 
66 and forms the (bristle-free) flexible massaging and clean 
ing elements 20. 
0443) This is possible because the hollow spaces for the 
different materials are separated on the bristle carrier 12 and 
thus it is possible to insert the different materials in a parallel 
a. 
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0444. It is also possible for several types of injection 
molded bristles to be injection-molded in the third station. In 
this case, it is necessary, as described above, for the different 
material components to be completely separated from one 
another. Thus, for example, alongside first type injection 
molded bristles 16 second type injection-molded bristles 18 
or the flexible massaging and cleaning elements 20 can be 
injection-molded. 
0445. It is advantageous for the rational production of the 
manual toothbrush 10 for the product to have run through the 
complete injection molding process after the injection mold 
ing in the third station. Further volumes on the brush body 26 
can nevertheless still be attached later, for example by assem 
bly. In this case, volumes can be bonded, clicked-in, welded 
On, etc. 
0446. The brush bodies 26 are removed in the fourth sta 
tion of the cubed tool. 
0447. A great advantage of the production of the manual 
toothbrushes 10 in this manner is that the costly cavities for 
the production of the injection-molded bristles, that is to say 
the first and second tool inserts 98, 100, only have to be 
produced for one single station as no further manipulations 
have subsequently to be provided for the bristle field by 
means of injection molding. In addition, after said interlinked 
steps the product is completely or largely completed. 
0448. The most rational production is achieved by directly 
or indirectly linking the injection molding process to the 
following processes. This is shown in the flow diagram in 
FIG. 76. Obviously, said interlinking does not necessarily 
have to be adopted. 
0449 In this case, the procedure is such that the manual 
toothbrush 10, directly it comes out of the injection molding 
process, is processed further, that is to say is packaged. In this 
case, it is possible for different additional processing pro 
cesses to be performed on the manual toothbrush 10 before it 
is finally packaged. As well as this, it is also possible for the 
manual toothbrushes 10 to be buffered. 
0450. The additional processing processes, in this case, 
can take place before or after the buffering or even along the 
direct path from the injection molding to the packaging. Said 
process steps are symbolized by Examples of processing 
operations which can take place in said steps are embossing 
(identifying or decorating), providing with the batch number 
and so on. 
0451. The buffer, which is preferably present, serves to 
give the two processes of injection molding and packaging, in 
spite of the interlinking, a certain independence. As shown in 
the flow diagram, it is possible to use such a buffer or not to 
USe Ole. 

0452 Packaging is effected at the end of the production 
chain. In this case, the manual toothbrush 10 is wrapped 
around with packaging. Examples of this are blister packag 
ing, bag packaging, etc. 
0453 The statements made in conjunction with the indi 
vidual bundles 128 and their bristles 16, 18 also refer in a 
corresponding manner to the embodiments described further 
above with bristle bundles 56 with injection-molded bristles 
16, 18; the bristle base 64 then corresponds to the bundle stem 
130. 

0454. In order to develop toothbrushes 10 in a more effec 
tive manner, it is also possible to bestow more abrasiveness on 
the bristle material 62, 62 and/or the soft material 66. Grind 
ing particles can be incorporated into the plastics material for 
this purpose. 
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0455. In addition, it is possible to add particles for deco 
ration and shaping, for example glitter particles, in order to 
obtain a visual effect in this manner. 
0456) Using the described preferred development variants 
for injection-molded bristles 16, 18, it is possible to meet the 
demands made on bristle bundles. They are to be as abrasion 
resistant as possible, to have good resistance to chemicals, to 
be stable or to have good resetting ability and are also not to 
be easily torn out. 
0457. The resistance to chemicals is measured using the 
so-called Odol test (Odol is a trademark of SmithKline Bee 
cham Consumer Healthcare GmbH). In this case, the brush 
head is inserted into a solution consisting of 50% Odol and 
50% water for 24 hours. The damage to the material and the 
discoloration are then assessed, that is to say the appearance 
and the functionality are tested. 
0458. The strength and the resetting ability are assessed as 
a result of a scrubbing movement on a tooth structure for 13.5 
hours at a load of 250 grams. The visual appearance of the 
bristle field is the assessment criterion. 
0459. The pull-out weight of the bristle bundles is 
assessed by way of precise measuring. To this end, a bristle 
bundle is clamped and pulled away from the fixed brush head. 
The pull-out weight, in this case, must be at least 1.8 kg. 
0460. The production method shown in FIGS. 26, 45, 77 
and can, as described, have different process steps down 
stream, such as, for example, packaging. 
0461. In this case, it is also possible to finish the injection 
molded bristles 16, 18 and in this way to exclude limitations 
which are provided by the injection molding process. Thus, 
the injection-molded bristles 16, 18, for example in an analo 
gous manner to the extruded conventional bristles 134, can be 
cut and rounded. In this respect, the bristle materials 62, 62 
play a central role and have to allow the treatment. This is to 
say, for example, that they must not melt as a result of the 
rounding process or are only allowed to melt in a very con 
trolled manner. 
0462. The method steps downstream, which are addressed 
in conjunction with FIGS. 26, 45, 77 and 78, and also the 
method steps shown in each case can be directly linked in the 
production process such that, for example, finished packaged 
toothbrushes are ejected at the end of the production line, i.e. 
the production is effected inline, that is without the process 
steps carried out being separated in any way. 
0463. Different numbers of injection molding machines 
are required for the production of the toothbrushes, that is for 
the injection molding, depending on the design. 
0464 At least two injection molding machines are 
required for the production of a toothbrush 10 with a brush 
body 26 and a small carrier plate 14 with injection-molded 
bristles 16, 18 according to FIGS. 2 to 25 and as shown in 
FIG. 26. A first machine in order to produce the brush body 26 
and a second machine to produce the small carrier plate 14 
and to inject the injection-molded bristles 16, 18 and the 
(bristle-free) flexible massaging and cleaning elements 20. 
Depending on the design of the production process and of the 
toothbrush 10, a further injection molding machine is 
required for joining the small carrier plate 14 and the brush 
body together or said step is incorporated into one of the 
existing injection molding machines or the joining together 
does not take place by means of injection molding. 
0465. At least one injection molding machine is required 
for the production of a toothbrush 10 with a brush body 26, the 
head part 32 of which forms the bristle carrier 12, and with 
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injection-molded bristles 16, 18 as well as flexible massaging 
and cleaning elements 20, as shown in FIGS. 27 to 45. The 
production can be effected in one single injection molding 
tool on an injection molding machine. It can also be possible 
by way of process control for the production to be divided up 
and, for example, the brush body 26 to be produced on one 
machine and the injection-molded bristles 16, 18 as well as 
the flexible massaging and cleaning elements 20 to be 
injected on another machine. 
0466. The tool technology or the tool technologies which 
are used or can be used for producing the toothbrushes 10 are 
all known, from stack-type tools, via cubed tools, via index 
plate tools and helicopter tools through to SPCS tools. In this 
case, it is also possible to develop tools in a simple manner 
and to do without robot aids for moving the parts and to 
perform this manually. 
0467. Obviously, the development variants shown are 
examples and the individual definitions and elements of said 
development variants can be combined with other develop 
ment variants without departing from the framework of said 
invention. In particular, the arrangements of the bristles, soft 
elements, channels and passages are to be seen as examples 
and can take place in other arrangements. 
0468. The descriptions given for specific figures can obvi 
ously also be transferred to other figures which show the same 
or similar definitions and in which the definitions are not 
described in the same detail. 

0469 To complete the picture, it must be mentioned that 
the disclosure in conjunction with the injection-molded 
bristles 16, 18 and bristle bundles 56 or individual bundles 
128 is also applicable if the distributing channels 44, 46 are 
situated on the front side of the bristle carrier 12 and the 
injection-molded bristles 16, 18 protrude in said distributing 
channels directly from the bristle material 62, 62. Said bristle 
material 62, 62 then forms the bristle base 64 or the bundle 
Stem 130. 

1. A toothbrush having a bristle carrier which is produced 
using the injection molding method and having injection 
molded bristles which protrude from the bristle carrier, are 
produced from a bristle material using the injection molding 
method and have a bristle stem, wherein the bristle carrier has 
at least one distributing channel for the bristle material, and at 
least a number of the injection-molded bristles are realized 
integrally with the bristle material in the distributing channel. 

2. The toothbrushas claimed in claim 1, wherein the bristle 
carrier has a surface layer produced from the bristle material. 

3. The toothbrush as claimed in claim 2, wherein injection 
molded bristles are realized integrally with the surface layer 
and protrude from said Surface layer. 

4. A toothbrush having a bristle carrier which is produced 
using the injection molding method and having injection 
molded bristles which are carried by the bristle carrier, are 
produced from a bristle material using the injection molding 
method and have a bristle stem, wherein a Surface layer pro 
duced from the bristle material is injected on the bristle carrier 
and at least a plurality of the injection-molded bristles are 
realized integrally with the surface layer. 

5. The toothbrush as claimed in claim 4, wherein the injec 
tion-molded bristles, which are realized integrally with the 
Surface layer, protrude from said surface layer. 

6. The toothbrush as claimed in claim 4, wherein the injec 
tion-molded bristles form bristle bundles. 
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7. The toothbrush as claimed in claim 6, wherein the num 
ber of injection-molded bristles in each case forming a bristle 
bundle is between 2 and 15. 

8. The toothbrush as claimed in claim 6, wherein between 
10 and 40, bristle bundles with injection-molded bristles are 
realized integrally with the surface layer and protrude from 
said Surface layer. 

9. The toothbrush as claimed in claim 6, wherein the injec 
tion-molded bristles which in each case form a bristle bundle 
converge toward one another toward the usage-side end. 

10. The toothbrush as claimed in claim 1, wherein the ratio 
between the diameter of the injection-molded bristles—mea 
Sured at the usage-side end of the bristle stem—and the 
exposed length of the injection-molded bristles is at least 
1:35. 

11. The toothbrush as claimed in claim 10, wherein the 
ratio between the diameter of the injection-molded bristles 
and the exposed length is a maximum of 1:90. 

12. The toothbrush as claimed in claim 1, wherein the 
diameter of the injection-molded bristles on the bristle-car 
rier-side end is between 0.5 and 1 mm. 

13. The toothbrush as claimed in claim 1, wherein the 
exposed length of the injection-molded bristles is between 4 
mm and 16 mm. 

14. The toothbrush as claimed in claim 1, wherein the 
injection-molded bristles have a minimum cone angle of 
between 0.5° and 5°. 

15. The toothbrush as claimed in claim 1, wherein the 
injection-molded bristles on the usage-side end of the bristle 
stem, connecting thereto in an uninterrupted manner, have a 
specially formed, usage-side end region. 

16. The toothbrush as claimed in claim 1, wherein the 
distributing channel, on a rear side of the bristle carrier facing 
away from the injection-molded bristles, is realized on said 
bristle carrier and the bristle carrier has passages for the 
bristle material which extend from the bottom of the distrib 
uting channel to a front side of the bristle carrier facing the 
injection-molded bristles. 

17. The toothbrush as claimed in claim 16, wherein one 
passage has associated therewith several injection-molded 
bristles. 

18. The toothbrush as claimed in claim 17, wherein the 
injection-molded bristles associated with one single, passage 
form a bristle bundle. 

19. The toothbrush as claimed in claim 17, wherein the 
number of injection-molded bristles associated with one 
single passage is between 2 and 15. 

20. The toothbrush as claimed in claim 18, wherein 
between 20 and 50 bristle bundles with injection-molded 
bristles are provided. 

21. The toothbrush as claimed in claim 18, wherein the 
injection-molded bristles in each case forming a bristle 
bundle converge toward one another toward the usage-side 
end. 

22. The toothbrush as claimed in claim 17, wherein the 
bristle material in the region of the passage forms a bristle 
base which is common to the injection-molded bristles asso 
ciated with the passage. 

23. The toothbrush as claimed in claim 17, wherein the 
bristle material, in the region of the passage and opposite the 
front side of the toothbrush, forms a bristle base which is 
common to the injection-molded bristles associated with the 
passage. 
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24. The toothbrush as claimed in claim 16, wherein an 
injection point for the bristle material, arranged offset with 
reference to the passages, is positioned in the vicinity of the 
edge of the bristle carrier, outside the Zone with the passages. 

25. The toothbrush as claimed in claim 1, wherein between 
100 and 500, injection-molded bristles are provided. 

26. The toothbrush as claimed in claim 1, wherein the 
height of the distributing channel is at least 0.5 mm. 

27. The toothbrush as claimed in claim 1, wherein at least 
one bristle-free, flexible massaging and cleaning element is 
injected on the bristle carrier and said element consists of a 
soft material. 

28. The toothbrush as claimed in claim 1, whereina bristle 
free, flexible tongue cleaning element which consists of a soft 
material. 

29. The toothbrush as claimed in claim 27, wherein ther 
moplastic polyurethane elastomer (TPE-U), thermoplastic 
styrene elastomers (TPE-S), thermoplastic polyamide elas 
tomer (TPE-A), thermoplastic polyolefinelastomer (TPE-O). 
thermoplastic polyester elastomers (TPE-E), thermoplastic 
polyethylene (PE) or polyurethane (PU) is selected as a soft 
material, and the hardness is less than 90 Shore A. 

30. The toothbrush as claimed in claim 27, wherein the soft 
material for the bristle-free, flexible massaging and cleaning 
elements has a hardness of less than 40 Shore A. 

31. The toothbrush as claimed in claim 27, wherein the 
Shore A hardness of the soft material for the bristle-free, 
flexible massaging and cleaning element is lower, than the 
Shore A hardness of the bristle material for the injection 
molded bristles. 

32. The toothbrush as claimed in claim 1, wherein the 
bristle carrier has at least two distributing channels for bristle 
material and the same bristle material or different bristle 
material is injected into the distributing channels. 

33. The toothbrush as claimed in claim 1, wherein the 
bristle carrier has a small carrier plate which is produced 
using the injection molding method or is formed by said Small 
carrier plate, on which the distributing channel and where 
applicable the passages are realized, and which is fastened on 
a brush body. 

34. The toothbrush as claimed in claim 33, wherein the 
small carrier plate has a hard material and the brush body has 
an identical or at least affine hard material at the connecting 
point between the small carrier plate and the brush body. 

35. The toothbrush as claimed in claim 1, wherein the 
bristle carrier consists of at least one hard material and the 
bristle material differs from the hard material. 

36. The toothbrush as claimed in claim 35, wherein bristle 
material is fastened on the bristle carrier or small carrier plate 
in a mechanical manner. 

37. The toothbrushes as claimed in claim 34, wherein as 
hard material for the bristle carrier or the small carrier plate 
and where applicable the brush body at least one of the fol 
lowing thermoplastics is used: Styrene polymer, polyolefin; 
polyester; cellulose derivative; polyamides (PA); polymethyl 
methacrylate (PMMA); polycarbonate (PC); polyoxymeth 
ylene (POM); polyvinyl chloride (PVC); and polyurethane 
(PUR). 

38. The toothbrush as claimed in claim 1, wherein the 
bristle material is a polyamide elastomer, a polyester elas 
tomer or a hard material. 

39. The toothbrush as claimed in claim 1, wherein the 
bristle material has a hardness of between 10 and 100. 
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40. The toothbrush as claimed in claim 1, wherein 
extruded, conventional bristles arranged on the bristle carrier 
are provided. 

41. The toothbrush as claimed in claim 40, wherein the 
extruded, conventional bristles are guided right through pas 
sages of the bristle carrier and on the rear side of the bristle 
carrier where applicable of the small carrier plate—on their 
end facing away from the usage-side end, are melted to form 
a melt carpet for fastening the extruded, conventional bristles 
on the bristle carrier, and the melt carpet covers the distrib 
uting channel for the bristle material at least in part. 

42. The toothbrush as claimed in claim 40, wherein the 
extruded, conventional bristles, have a cylindrical portion 
with a diameter of between 0.1 and 0.3 mm. 

43. The toothbrush as claimed in claim 40, wherein the 
extruded, conventional bristles are arranged in further bristle 
bundles each with approximately between 20 and 300 bristle 
ends on the usage side. 

44. The toothbrush as claimed inclaim 1 wherein the bristle 
carrier is connected to an electric drive element and can be set 
into an oscillating, pivoting or translatory movement by this 
latter. 

45. The toothbrush as claimed in claim 44, wherein the 
bristle carrier is connected to a neck part and the neck part can 
be fitted onto a handle part with the drive element. 

46. The toothbrush as claimed in claim 44, wherein the 
bristle carrier is driven at a movement frequency of between 
6,000 and 20,000, movement cycles per minute. 

47. The toothbrush as claimed in claim 44, wherein a path 
of the usage-side ends of the injection-molded bristles per 
movement cycle is Smaller than 5 mm per direction. 

48. The toothbrush as claimed in claim 1, wherein the 
length of the exposed part of the injection-molded bristles 
corresponds to the length of the bristle stem or, with reference 
to this latter, is longer, by a maximum of 10%. 

49. A method for producing a toothbrush as clamed claim 
1, where a bristle carrier and injection-molded bristles, which 
are made from a bristle material, protrude from the bristle 
carrier and have a bristle stem, are produced using the injec 
tion molding method, wherein at least one distributing chan 
nel is realized on the bristle carrier for the bristle material and 
the injection-molded bristles are realized integrally with the 
bristle material in the distributing channel. 

50. The method as claimed in claim 49, wherein a small 
carrier plate with the distributing channel, as a bristle carrier, 
and the injection-molded bristles are produced using the 
injection molding method, and then the Small carrier plate, 
which is provided with the injection-molded bristles, is fas 
tened, on a brush body, which is also produced using the 
injection molding method. 

51. The method as claimed in claim 50, wherein the small 
carrier plate and the injection-molded bristles are produced in 
one single injection molding cycle. 

52. The method as claimed in claim 51, wherein in addition 
bristle-free, flexible massaging and cleaning elements are 
produced in the injection molding cycle. 

53. The method as claimed in claim 49, wherein the small 
carrier plate, the injection-molded bristles and the brush body 
are produced in the same injection molding tool and the Small 
carrier plate is fitted to the brush body in the injection molding 
tool. 

54. The method as claimed in claim 49, wherein a brush 
body, which has a handle part, a head part, and a neck part, is 
produced using the injection molding method with the dis 
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tributing channel at least in the head part which forms the 
bristle carrier and the bristle material is injected into the 
distributing channel to produce the injection-molded bristles. 

55. An apparatus for producing a toothbrush as claimed in 
claim 1, said toothbrush having an injection molding tool, 
which has a carrier cavity for accommodating a bristle carrier, 
a first tool insert with at least one continuous bristle cavity, 
which connects to the carrier cavity, for realizing the bristle 
stem and a second tool insert for realizing a usage-side end 
region. 

56. The apparatus as claimed in claim 55, wherein the 
injection molding tool has a guide block with a guide recess 
for the common accommodation of the first and of the second 
tool insert, and the guide recess aligns the first and the second 
tool insert in a precise manner one on top of the other by 
means of a polygonal contour. 

57. The apparatus as claimed in claim 55, wherein the first 
tool insert is produced from a powder-metallurgical steel. 

58. The apparatus as claimed in claim 55, wherein the 
injection molding tool has an additional cavity for producing 
the bristle carrier from hard material and a further cavity for 
producing the bristle-free, flexible massaging and cleaning 
elements from soft material. 
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